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Chapter NR 660
LANDFILL AND SURF ACE IMPOUNDMENT STANDARDS

NR 660.01  Purpose. NR 660.15 Plan of operation, approval or disapproval.

NR 660.02  Applicability. NR 660.16  Construction documentation.

NR 660.03  Definitions. NR 660.17 Recording of notice.

NR 660.04  Exemptions. NR 660.18 Minimum design and operational requirements.
NR 660.05 General. NR 660.19  Monitoring.

NR 660.06  Location criteria. NR 660.20  Closure of facilities without operating licenses.

NR 660.07 Initial site inspection.
NR 660.08 Initial site report.
NR 660.09 Feasibility report.

NR 660.21 Closure of facilities with operating licenses.
NR 660.22 Long-term care.

NR 660.10  Feasibility report, department review NR 660.23  Environmental fees. o

NR 660.11  Feasibility report, final determination. NR 660.24  Surfaceimpoundments with dischges regulated under cB83,

NR 660.12  Plan of operation, general. Stats.

NR 660.13  Plan of operation, content. NR 660.25 Specialrequirement$or hazardous wastes F020, F021, F022, F023,
NR 660.14  Plan of operation, completeness. FO26and FO27.

NR 660.01 Purpose. The purpose of this chapter is tointerim license, operating license, variance or waiver fitbm
specify the requirements and standards that apply to hazardoepartmentin accordance with the requirements of ch. NR 680.
wastelandfills and surface impoundments. History: Cr. RegisterFebruary1991, No. 422, &f3-1-91.

History: Cr. RegisterFebruary1991, No. 422, éf3-1-91. . o .
NR 660.06 Location criteria. (1) In addition to general

NR 660.02 Applicability. Exceptas otherwise provided, site selection criteria in s. NR 630.18, no person may establish,
this chapter applies to owners and operators of facilities that trezanstruct,operate or maintain a hazardous waste landfill or sur
store or dispose of hazardous waste in landfills sarface faceimpoundment, or permit the use of propddya hazardous
impoundmentsThis chapter does not apply to solid waste {andvaste landfill or surface impoundment, within thellowing

fills and surface impoundments that receive only: areas:
(1) Non-hazardous solid waste, (a) 1,000 feet of any navigable lake, pond or flowage.
(2) Metallic mining wastes resulting from a mining operation (b) 300 feet of a navigable river or stream.
asdefined in s. 293.01 (9), Stats., or (c) 1,000 feet othenearest edge of the right-of-way of any

(3) A combination of wastes described in subs. (1) and (2)statetrunk highway interstate or federal aid primary highway or
History: Cr. Register February 1991, No.422, ef. 3-1-91; correction made the boundary of any public park, unless the site is screenaetby
unders. 13.93 (2m) (b) 1., Stats., Registngust, 1992, No. 440; am. (2),(8).  yral objects, plantings, fences or other appropriate meanstso as

{gf}gg‘j%gg,*“(,fgy?“lggg‘hﬁéggg?*ayv 1995, No. 473, &f6-1-95 correction 1y e visible from the highway or park.

(d) An area where the department after investigation finds that

NR 660.03 Definitions. The definitions in s. NR 600.03 thereis a reasonable probabilitigat disposal of hazardous waste
applyto this chapter within the area shall have a detrimentéetfon any surfaceater

History: Cr. RegisterFebruary1991, No. 422, éf3-1-91. or groundwater qualitpr shall cause a violation of groundwater
) - . standardsdopted under ch. NR 140.

NR 660.04 Exemptions. Except as specifically provided, (e) 10,000 feet of any airport runway used or plannebeto
the requirements of this chapter do not apply to the owners gtk by turbojetaircraft or within 5,000 feet of any airport runway
operatorsof the following facilities: - o used only by piston type aircraft or within other areas where-a sub

(1) A surface impoundment which has its disgearregu  stantialpotential bird hazard to aircraft may exist, unless a waiver
latedunder ch. 283, Stats., is excluded from the requirenuéntsjg granted by the federal aviation administration.
this chapterif the owner or operator complies with ss. NR 630.04 (f) 1,200 feet of any public or private watmpply well as

(3) and 660.24. _ N ) specifiedin ch. NR 812.
(2) A solid waste disposal facility that lisensed under chs. f(g) Areas which do not meet the following requirements:

NR 500 to 524 if the only hazardous waste the facility disposes o . . .
is excluded from regulation under s. NR 600.04 and chs. NR 630 1. Consist of clay soils which extend at least 30 feet beneath

to 685 by s. NR 610.05 (1) and the facility has been approvitf Proposed base of the facility

unders. NR 506.15 to accept small quantities of hazardmsse. 2. Contain no extensive deposits of coarse grawits
g\/lthln the claysoils. This shall be determined based on an-inter

pretationof soil stratigraphy after consideration is given to the

resulting from a mining operation as defined in s. 293(9), gepositionand origin of thedeposits and their engineering classi

Stats. except where requirements in this chapter are referémce
therules adopted by the department under s. 289.05 (2), Stat

Note: Metallic mining wastes are regulated under ch. NR 182.

cation under the unified soil classification system specified in
\STM standard D-2487-69 (1975).

Note: The publication containing this standard may be obtained from:

(4) A facility operating under an interim license, exceph® American Society for @sting and Materials
extentthat the requirements of this chapéee listed in ss. NR 1916 Race Street
680.21(4) and (5) and 680.22. Philadelphia, R 19103

History: Cr. Register February1991, No. 422, &3-1-91; am. (1), Register
May, 1998, No. 509, &f6-1-98; corrections in (1) and (3), Regisiay, 1998, No.
509; correction in (2) made under s. 13.93 (2m) (b) 7., Stats

The publication containing this standard is available for inspectibe afices of
the department, the secretary of state and the revisor of statutes.

3. Have a median infield permeability of 1 x 10-6 cm/sec as
NR 660.05 General. Except as otherwise provided in sdetermineddy single well response tests.
NR 660.04, no persoshall operate or maintain a hazardous waste (2) Theactive portion of a facility shall be located a minimum
landfill or surface impoundment unlebg person has obtained arof 200 feet away from the property line of the facility
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(3) An applicant for an initial operating license or for approval 5. Ground and surface water quality as described in available
of the expansion of an existilgizardous waste landfill or surfaceregionalliterature.
impoundmentshall demonstrate to the department that the pro 6. Climatology
posedsite will comply with all of the locational standards of this 7 |qentification of adjacent landowners.
sectionfor which no exemption has been granted. No exemptions 8. Zonin
from compliance with sub. (1) (d) shall be granted by the depart 9. . . .
ment. Pursuant to s. NR 680.04, exemptions froompliance _9: Presentland uses with particular emphasis on kmeore
with sub. (1) (@), (b), (), (e), (f) and (g) maydranted only upon ational, historic or archaeological areas.
demonstratiorby the applicant of circumstances which warrant 10. Present or proposed access roads and weight restrictions.
anexemption. The factors which will be considered by the depart 11. Factors identified in the locational criteria in s. NR
mentin determining whether or not to grant an exemption includ$0.06.
wastetypes and characteristics, site or facility design and epera (c) Ste specific geotechnical information. Perform field
tional considerations, availability or other environmentally-suifnyestigationgo define the site specific topographwil types and
ablealternatives, compliance with other state and federal reguifepthto bedrock and groundwaténclude the following:

ety O Reaicer e 1508 N, 425 651151 conecton n 9 L+ A 10pographic survey of the area. On this map show the
madeunder s. 13.93 (2m) (b) Btats., R'egist.eAug’ust, 1992, No. 440; correction proposedill area, property boundaries, proposed site boundary

in (1) (f) made under s. 13.93 (2m) (b) 7., Stats., Regidiay, 1995, No. 473. soil borings performed andells installed. The minimum scale
o _ -~ shouldbe one inch = 500 feetith the contour interval sfi€ient
NR 660.07 Initial site inspection.  Unless specifically to show site relief. It is recommended that this map consist of a
exemptedn s. NR 660.04, any person proposing to establishofowup of a USGS map, 71/2 or 15-minute topographical, with
hazardous waste landfill or surface impoundment or expand supplemental information added as appropriate.
existingfacility shall contact the department to arrange for anini 2 ol boringsextending to bedrock, unless depth to bedrock
tial site inspection. is 100 feet or more below the ground surface, or 30 feet below the
History: Cr. RegisterFebruary1991, No. 422, éf3-1-91. anticipatedfacility base grade, whichever is greafiireborings
NR 660.08 Initial site report. (1) Any person, prior to shallbe distributed in a grid pattethroughout the area. At least

" e ] PElo oneboring per 5 acres with a minimum of 5 borings is required.
submittinga feasibility report, may submit an initial site regort X . i
the department in accordanadth ss. NR 680.05 (1) and 680.06 > SOil borings shall be converted to water table observation
(3). The department shall review and respond 1o the initial SI\{\@IIS and well nests in accordance with the following schedule:

reportwithin 65 business days of receipt.favorable opinion a. Three wells nests consisting of a water table observation
underthis section does nguarantee a favorable determination ovell and a piezometer in the unconsolidated material.
site feasibility. b. Onepiezometer within the competent bedrock at one of the

Note: The purpose of submitting this report is to obtain a preliminary opinion fromvell nest locations.
the department on the potential of the site for developmenttenddvisability of 4. Analyzeeach significant soil layer encountered during bor

spendingadditional time and funds to prepare a feasibility report. - A . . A .
(2) An initial site report may bas detailed as the applicant'ng investigations for grain—size distribution and classify accord

chooseso make it. If a report is submitted, the report shall includB t© the unified soil classification system.
the following information. If the following information, with the 5. Atleast one laboratory permeability test shaltoeducted
exceptionof par (€),is not submitted, the department cannotguafo_f each significant soil layer above and below the water table.
anteethat an opinion on the feasibility of the site can be givenSinglewell response tests shall be performed on all on-site wells.
(@) General site information. Identify project title; name, 6. A summary of the groundwater monitoring data obtained
addressand phone number of primary contact persons for depa#fider ss. NR 635.12 and 635.16, where applicable.
ment correspondence; the consultant; present property owner;(d) Subsurface investigation results. Summarize the results of
proposedacility owner and operator; site locatiby quarter sec  the subsurfacénvestigations utilizing a series of geologic -sec
tion; total acreage of properand proposed licensed acreage: prdions which connect the soil borings performed. In esebtion
posedsite life and design capacity; municipalities, industries arshow present topographysoil borings, soil classification and
collection and transportation agencies to be senesiimated otherproperties, interpreted soil stratigrapbgdrock, welcon
wastetypes and characteristics and estimated weekly quamtitiestructionpermeability resultand stabilized water level readings
be disposed; anticipated base grades; preliminary design cenfifer each well.
ration; anticipated covering frequency and mode of operation. (e) Water table contour map. Prepare a water table contour
(b) Regional geotechnical information. Include a discussion map based on stabilized water level readings. Tamgraphic
of the regional site setting provide a basis for comparison andnapshall be used as a base for this map.
interpretationto sitespecific information obtained through field  (f) Monitoring summary. A summary of all groundwategas,
investigationsand for analyzing siting and environmental considsurfacewater and physical features monitoring previously per
erations. Limit the discussioms information available from pub formed for the facility including all monitoring requirednder
lications, although some field verification and updating may behs.NR 600 to 685.
desirable.Supplement discussions by maps and cross—sectiongg) plume. A description of any plume of contamination that
may be included. Address the following items: hasentered the groundwater from any treatment, storage-or dis
1. Topographyincluding predominant topographic featuresposalunit at the time the initial site report is submitted that:
2. Hydrology including surface water drainage patterns and 1. Delineates the extent of the plume on the map required
significant hydrologic features such asirface waters, springs, underpar (c) 1; and

drainagebasins and divides and wetlands. 2. Identifies the concentration of each hazardous constituent
3. Geology including the nature and distributiontmédrock in ch.NR 635 — Appendix | throughout the plume or identifies the
andunconsolidated deposits. maximumconcentrations of each ch. NR 635 — Appendix Fhaz

4. Hydrogeologyincluding deptho groundwaterground —ardous constituent in the plume.
waterflow direction, rechage and dischge areas, groundwater (h) Data analysis. From the results of the field investigations,
divides,aquifers and the identification of the aquifase by pub regionalgeotechnical information and land use information; ana
lic and private wells beneath the facility property and within 1/9ze and make preliminary conclusions and recommendations on
mile of the proposed site. sitedevelopment. Include a discussion of the poteftiahe site
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to meet the locational requirements in s. NR 660.06 and potenﬂ?rithé 51;0,\:‘ go‘rtr‘ie?qtir%r:] Jr]n (%)Z)n}gdftgqg% %81(32;)981)(2?3 ((%) Z-,) S(tha)tS(-i,X %@;gister
limitations on site development. _ and () and am. (2) (). (2) ) (iniro.). &) (iniro ), Registbliay 1995 No. 473 6t

(i) Preliminary liner assessment. One or more potential alter 6-1-95.
nativesfor the geomembrane liners meeting the requirements of

s.NR 660.18 (10) (a) shall be identified. NR 660.09 Feasibility report. Unless specifically

f exemptedn s. NR 660.04, no person may establish or construct
A hazardous waste landfilir surface impoundment, expand an
existingfacility or be issued an initial operating license under s.
NR 680.32 without first obtaining approval of a feasibility report
scribingthe physical conditions of the proposed facility and
bsequentlpbtaining approval of a plan of operation from the
epartmentThe purpose of the feasibility report is to determine
whetherthe facility has potential for use as a hazardous waste

ndfill or surface impoundment and to identify any conditions

hich the applicants required to include in the plan of operation.
The feasibility report shall be submitted in accordance with s.
289.24,Stats., and ss. NR 680.05 and 680.06.

(1) All information specified in s. NR 660.08 (2) shall be-sub

mitted.

submittedwhich outlines the proposgaocedures for performing
thetests required in s. NR 660.09 @f)d the number of samples
necessaryto obtain representative results. All proposed testi
shall meet orexceed the requirements of the national sanitati
foundationstandard 54 for flexible membrane liners. The defin
tions of terms or words in section 2 of the natiosahitation
foundationstandard 54 for flexible membrane liners shall appl
to terms or words usdd this subdivision where a dictionary defi
nition does not exist or is naipplicable. The description of the
proposedesting program shall include:

1. Liner compatibility including:

g' me i(:tt 0]; SE” pH. | taminants within th i (a) If an initial site report has been submitted, the applicant
- 1he elect of chemical contaminants within the Soll. gy ajlinclude all pertinent information containgdthe feasibility
c. Short-term testing to evaluate the abilitytio¢ liners to  ygport.
containthe waste and waste leachate. _ _ (b) If an initial site report has been reviewed by the department,
d. Long-term testing includingamples of the delivered liner aqgitional information addressing all department review eom

andactual field_cp_nstructed seams. _ _ mentsshall be included.

2. Susceptibility to attack by bacteria and fungi. (2) Theapplicant shall prepare an existing site condition-topo
3. Physical suitability including: graphicplan whichshall contain a detailed topographic survey of
a. Tear resistance. thefacility area and all area within a distance of 1500 feet of the
b. Puncture resistance. facility. The minimum scale of this plan shall be one inc208
c. Creep resistance. feetwith a maximum 2-foot contour interval. The contour inter
d. Elongation potential val shall be suffcient to clearly show the pattern of surface water

' . ) flow in the vicinity of and from each operating unit of the facility

N M}emt%lr_an_e thickness. tard 54 ey be obtained from: All elevations shall be related to USGS data. More than one plan

ote: The publication containing standard 54 may be obtained from: sheetshall be prepared to show the required informatiamé
National Sanitation Foundation sheetis too detailed to be cleafrhe plan omplans shall clearly
PO. Box 1468 show:

Ann Arbor, Michigan 48106 .
nn Arbor Michigan (a) 100-year floodplain area.

This publication is available for inspection at tHfece$ of the department, the sec (b) Surface waters, including intermittent streams.

retaryof state and revisor of statutes. Ly e s
(k) Proposed testing, compacted clay liner. A description of (c) Homes, bglldlngs, man-made featurgs an.d utility Ilnes..
the proposed testing program for thempacted clay liner shall be  (d) Surrounding land uses, such as residential, commercial,

submitted which outlines the proposed procedures for performigriculturaland recreatiqnal. B
thetests required in s. NR 660.09 (8) and describes the number ofe) Property boundaries, facility or waste managerhenhd
samplesnecessary tobtain representative results. The descrigriesand fill areas, including any previous fill area.

tion of the proposed testing program shall include: (f) Access control, such as fences and gates.
1. For short and long—term permeability testing, the: (g) Water supply wells and any other wells, such as irrigation
a. Types of permeant; wells.
b. Proposed pressure gradients; (h) Well boring locations and observation well locations.
c. Number of pore volumes to be passed through the samplesfi) A wind rose, which show prevailing wind speed and direc
d. Chemical analysis of the influent through time; and ~ tion.
e. Chemical analysis and volunmeeasurements offafent () Buildings, treatment, storage or disposal operations;
beingdischaged through time. otherstructuressuch as recreation areas, rdreaitrol systems,

2. Adescription of the physical testing program of the-sarfcces2nd intermal roadsstorm, sanitary and process sewerage
plesbefore and after permeability testing to meet the requiremem¥Stemsloading and unloading areas and fire control facilities.

of s. NR 660.09 (8) (b). (k) Barriers for drainage or flood control.
(L) Appendix. Show the site boundaries on all maps included (L) Location of operational unitsithin the facility where haz
in the appendix. In the appendix include: ardouswaste is or will be treated, storeddisposed of, including

1. All new data such as boring logs, dests, well construc €duiPmentleanup areas.

tion data, water level measurements and test data and results. (3) Field and laboratorynvestigations shall be performed to
2. A plat map of the area. further define site physical characteristics including soils,-bed

3. A USGS quadrangle of thea, updated with locations Ofrock and groundwateiThese investigations shall include:

; ; : Suficient soil borings to adequately define the soil and
applicablewells installed after preparation of the quadrangle. (@) - 4 - . ;
4. A soil conservation service soil mapd interpretation, if bedrockconditions at the site. Atminimum, 5 soil borings for

available thefirst 5 acres and 3 borings for each additional 5 acres or portion
: thereofshall be performed. The borings shall be located in a grid
Hi55t;)rﬁegsgigigtirsl;ebruarylggl No. 422, &f3-1-91; corrections in (2) (c) patternto provide_ at least one boring in -eaCh major geomorp_hic
5.b. and () made under s. 13.93 (2m) (b) 1. and 7., Stats., Redisyet992, No.. feature,such as ridges, lowlands and drainage swales. All borings
437;correction in (2) made under s. 13.93 (2m) (b) 1. and 7., Stats., Reyigtest,  Shall extend at least 30 feet below the anticipated facility base
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gradeor to bedrock, unless the depth to bedied00 feet or more pumptest results, along with details arll location, ownership
belowthe facility base grade. andwell driller. The department may require the owner or opera

(b) Soil samples shall be collected utilizing standard unditr to attempt to obtain stabilized water level readings from these
turbedsoil sampling techniqueSamples may not be compositedVells.
for testing purposes. Soil samples shalicollected on a continu (m) The department may require the owner or operator to
ous basis from the ground surface to at leasfe?8 below the attemptto sample all public or privatgells within one half mile
anticipatedbase of théacility. After that point, soil samples shall of the proposed site and analyze for the parameters and character
be collected from each soil layer encountered and at maximustics specified in ch. NR 635.
5-footintervals. All soil and bedrock samples shall be described (4) Data shall be presented as follows:

andretained until the department issues a feasituléiermina (a) All raw data such as boring logs, well logs, well construc
tion. Representative samples of all major soil units and bedrogén diagrams, soil tests, permeability tests and calculations, water
formationsshall be retained until the department issuesp@nat  quality and water level measurements shall be included in the
ing license for the facility reportappendix.

_ (c) Boring logs accurately recording soil and bedrock condi (b) A seriesof geologic cross—sections passing through all bor
tions encountered at the site shall be submitted for all boringggs shall illustrate existing topograptsoil borings, soil classifi
Eachlog shall include soil and rock descriptions, method of-sar@ation and other properties, interpreted soil stratigrapgrock,

pling, sample depth, date of boring, water level measurements aagj| constructionand stabilized water level readings for each
dates,and soil test datall elevations shall be corrected to USGSpel.

data. o ) _(c) At least 2 water table contour maps representing yearly
(d) Foreach significant soil layer encountered, at least 3 sejigh and low water table conditions shall be constructed based on

samplesshall be analyzed for grain size distributicgither stabilizedwater level readings. The existing site conditipte

mechanicallyor as appropriate to the saylpe, and classified shallbe used as a base for this map. Seasonal changes in-ground

accordingto the unified soil classification system. waterlevels shall be recorded by measuring water levels in all on—
(e) At least 3 laboratory permeability tests shall be conductside wells at least monthly from the time the initial wells are

for each significant soil layer above and below the water tablestalled.

Singlewell response tests shall be performed on all on-site wells.(d) Groundwater flow net sections shall be prepared to-illus
() Estimates and, when necesséisid and laboratory tests trate horizontal and vertical flow directions. Thisformation

shall be provided for porositeffective porositytransmissivity —shallbe illustrated on geologic sections.

storagecapacity secondarypermeability diffusion coeficient (5) Theanticipated types, amounts and characteristics of the

anddispersion coditients, cation exchange capacigil bufer- hazardousand solid waste to be disposed at the site shall be

ing capacity andiny other physical or chemical soil characterisdescribedand evaluated with respect to design, operation, and to

tics that may be necessary to asgbssenvironmental feasibility impactson the airsurfacewater and groundwater qualitghemt

of the site. caland physical tests shall be done on representative waste sam
(9) Soil borings within the unconsolidated material shall belesand on representative or simulated leachate samples using

convertedto water table observation wells and well nests iapprovedprocedures. All testing shall be documented.

accordancavith the following schedule: (6) A water balance shall be prepared the periods of time
1. Atleast 5 water table observation wells and 3 well nests fefore construction, during activeperations and after site €lo

thefirst 5 acres or portion thereof. sure.Factors to be considered in preparation of the water balance
2. At least 3 water table observation wells ameé well nest are precipitation, infiltration, rundf soil and wastemoisture

for each additional 5 acres or portion thereof. holding capacity the physical and chemical characteristics of the
(h) Soil borings to the competent bedrock surface shall be ¢ aste,surface wateand groundwater conditions, and proposed

vertedto piezometers in accordance with the following schedul signconcepts. The water balance analysis shall address leach

tegeneration rates and thdezft of the site on surface watand

1. Atleast 3 piezometers for the first 5 acres or portigyoundwaterevels, quantity anduality for worst, average and

thereof. _ 3 bestcase conditions.
) 2. Atleast one piezometer for each additional 10 acres or por (7) Theitems set forth in pars. (a) to (k) shall be evaluated and
tion thereof. discussedn accordance with procedures outliirdhe national

(i) Well construction information shall include the elevationsanitationfoundation standard 54 for flexible membrane liners or
of the ground surface, top and bottom elevation of well pipe, thgotherwise approved writing by the department to justify the
bottom of the boring, and well seals; length of screémedval, type of geomembrane liner being proposed. The definitions of
diameterof boring; a description of well construction amatkfill  termsor words in section 2 of the national sanitation foundation
materialsand boring logs as specified in p&r). Observation standardb4 for flexible membrane liners applies to terms or words
wells which may be used as monitoring wedlsall meet the usedin this paragraph where a dictionary definition does not exist
requirementspecified in s. NR 635.12 (1) to (12) for monitoringor is not applicable. The items which shall be evaluated and dis
wells shall be met. cussed include but are not limited to the following:

()) Upon completion, each well shall be propeatgreloped. (@) A complete description of thproposed liner material
At least 3 rounds of chemical testirigr field conductivity including:
adjustedo 25° C, field pH, COD andQCT shall be performed to 1. Manufacture's name, address and telephone number
helpdetermine if all the wells are properly developed. Additional 5 - Thermal properties.

developmentaind chemical testing shall be performed as needed . : . ;
until all wells arechemically stabilized and produce represent%atigi”t?/h;uméf:sl resistandacluding the results of all waste com

tive samples of groundwater qualit . L . .
P 9 q y . 4. Material formulation including additives such as:

(k) Once developed, all wells shall be pumped saargtessive Antioxidant
waterlevel measurements shall be maaiil stabilized readings & ~ntoxidants.
areobtained. b. Antistatic agents.

(L) Where public oprivate wells are present within one half ~ ¢- Colorants. ) _ )
mile of the proposed site, the groundwater aquifer shall be-evalu d. Fillers such as extenders, carriers and reinforcing agents.
atedbased on well logs, well construction reports and available e. Fibers.
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f. Lubricants.

g. Plasticizers.

h. Stabilizers.

5. Sheet size as delivered.
(b) An evaluation of the compatibility dtie geomembrane Hn

DEPARTMENT OF NATURAL RESOURCES

NR 660.09

(h) The potential for frost heaving asdbsequent damage to
theliner or subgrade shall be evaluated.

(i) A description of where the liner will be stored prior to-con
structionand an estimate on the length of time storage may take
place.

erswith the existing and projected environment. This testing shall () Details shall be provided dhe methods to be used for join
determineif the on-site soils, imported soils, waste and wast@d the liner to concrete structures or pipes, if penetratiottseof
leachateare compatible witlthe proposed liner so that the linediner are proposed.

doesnot fail before its estimated service life is reached. This test (k) Detailed information concerning quality control angt

ing shall include:

1. A determination of the ganic contenof the underlying
soilsand plans for removing them from subgrade.

2. The efect of soil pH on the proposed liner

ity assurance of the liner material, factory &iettl seaming and
constructionoperations related to the integrity of the lisgstem
is required. The minimum information shall include:

1. Persons or ganizations responsible for liner manufaetur

3. Liner compatibilityand tolerance to chemical contamiing, delivery storage, installation and testing shall be identified.

nantswithin the soil.

4. Short-term compatibility testing to evaluate the limer
ability to contain the waste and waste leachate.

5. Long-term compatibility testing includirepmples of the

as—deliverediner material anéctual samples of field constructed

seams.

(c) The linets susceptibility to attack by micro-gamisms and
macro—organismshall be evaluated and shall include:

1. The linels resistance to bacteria and fungi.

2. A general discussion on:

a. The proposed method for preventing vegetafiam
growing through the membrane liner

b. The proposed methddr eliminating attack by insects,
rodentsand burrowing animals.

c. How the liner will beprotected from puncture by hoofed

animals.

2. The tests utilized in the quality control and quality assur
anceprogram shall be detailed. Thember and location of the
testsshall be indicated.

Note: The publication containing standard 54 may be obtained from:

National Sanitation Foundation
PO. Box 1468
Ann Arbor, M| 48106

This publication is available for inspection at tHece$ of the department, the sec
retaryof state and the revisor of statutes.

(8) Thefollowing tests shall be performéal accordance with
proceduresapproved in writing by thdepartment, to document
thatthe compacted clay liner is compatible with the expected
actualleachate:

(@) Short and long term tests to determine:

1. The saturated variable head permeability of the clay sam
pleswith both distilled water and leachate.

(d) The physical suitability of the liner shall be determined by 2. Chemical analysis of the permeants over the duration of the
securingrepresentativeamples of the fabricated liner and frontest.

samplesused for compatibilitytesting. EBsting shall be under
takento determine the following properties:

Tear resistance.

Puncture resistance.

Creep resistance.

Elongation potential.

Membrane thickness.

Discussion of the following areas:

Material properties of the proposed liner including:
Wbrkability of the liner

Repairability of the liner

Ability to withstand objects falling directly on the liner
The type of factory and field seams to be utilized.
The type of seam testing to be performed including:
Non-destructive.

Destructive.

\ehicular trafic; and
Objects driven through the drainage layer
Proposed anchoring details to ensure liner stability

NoP RTPWNOTERPTONRN R

(f) A description of the constraints and limitations on workin

conditionsunder which the liner may be installed including:
1. Maximum and minimum temperature ranges.
2. Humidity
3. Rainfall.
4. Direct sunlight.
(g) The potential for gas generation beneatHitiex shall be

3. Chemical analysis and volume measurements dftine
entbeing dischaged over the duration of the test.

(b) Physical testing of the clay samples before and after perme
ability testing including:

1. Particle size, as specified in ASTM standard D-422-63
(1972).

2. Particle size for material finer than number 200 sieve, as
specifiedin ASTM standard D-140-54 (1971).

3. Liquid limit, as specified in ASTM standard D-423-66
(1972).

4. Plasticity index, as specified in ASTM standard D-424-59
1971).
( Note:) The publications containing these standards may be obtained from:

American Society for @sting and Materials

1916 Race Street

Philadelphia, R 19103

Thepublications containing these standards are available for inspection dicbe of

Bedding and drainage material to protect the liner fromgf the department, the secretary of state and the revisor of statutes.

(9) Thetopographic map required under sub. (2) shalude
a delineation of the waste boundatige property boundaryhe
proposedpoint of standards application” as specified in ch. NR
35, the proposed location of groundwater monitoring wells as
quiredunder ch. NR 635, and, to the extent possible, the-infor
mationrequired in s. NR 660.08 (2) (b) 4.

(10) If the presence of hazardous constituérts not been
detectedn the groundwater at the time of tfeasibility report is
submitted, the owner @perator shall submit didient informa
tion, supporting dateand analysis to establish a detection moni
toring program which meets the requirements of ss. NR 635.05 to

evaluatedand a system for venting gas shall be proposed if nec685.15This submission shall address the following itespsci

sary.

fied under ss. NR 635.05 to 635.15:
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(a) A proposed list of indicator parameters, wastestituents owneror operator obtains written authorization from the depart
or reaction products thaan provide a reliable indication of thement prior to a final decision on the feasibility of the project.

presenceof hazardous constituents in the groundwater; (13) Recommendation®n designconstraints for develep
(b) A proposed groundwater monitoring system; mentof the site, shall be made and reasons given for the recom
(C) Background Va'ues for each propOSed monitoring paranfeendations-.rhis Sha” inClUd.e a diSCUS_SiOI’I of the pOtential for the
ter or constituent, or procedures to calculate the values; and Site to meet locational requirements in s. NR 660.06. Particular
attentionshall be given to assessing the results of the compatibil
; » : A ity testing on the primary and secondary liners. For expaos$ion
rcnoorp]ﬁg;:rs]or(?;?;edures to be utilized in evaluating groundwatéa%/(istingfacilities, thereport shall include sfi€ient information
9 ) ) to assess theffectiveness of the existing facility design and
g t(llt) (ij :Ee presgncet of tr;re]lzardputm?sttltu%ntsd has Ibeet'n operationin protecting airsurface water and groundwater quality
etectedn thegroundwater at the point of standards application . : . :
at the time feasibility report is submitted the owner or operatgpé;ggega;fgggi g:]esﬁgﬂCglésggzéfesg_ltfph%sfgglfggni?g)(’}sf';’rg
shallsubmit suficient information, supporting data, aadalyses | inary engineering plans and a genatiicussion of proposed

to establish a compliance monitoring program which meets t ; : . :
requirement®of ss. NR 635.05 to 635.15. Except as provided ”eorveillit:]nggiﬁfrgr(:ne]g?igens_. This section of the report shall include the

s.NR 635.13 (9), the owner or operator shall also submit an engi ) )
neering feasibility plafior a corrective action program necessary (2) A plan sheet showing proposed access, lateral extent of fil
to meet the requirements of s. NR 635.15, unless the owneri and phasesf site development. The existing site conditions

operatorobtains written authorization in advarfoem the depast Mapshall be utilized as a base for this sheet.

mentto submit a proposed license schedule for submittal of the(b) A seriesof north-south and east-west cross—sections
plan.To demonstrate compliance withNR 635.13, the owner or showing present topographyproposed base grades and final

operatorshall include the following information: gradesThis information shall be displayed on the geological sec

(a) A description othe wastes previously handled at the facilions-
ity; (c) Preliminary cover balance calculations.

(b) A characterization of the contaminated groundwater (d) Proposed methods for leachate and gas canthiding
including concentrations of hazardous constituents; collection, containment and treatment. Preliminary agreements

() A list of hazardous constituenfsr which compliance with wastewatetreatment plants shall be included when applica

monitoringshall beundertaken in accordance with ss. NR 635.0%€- ) ) ] )
and635.12; (e) Proposed operating procedures including method of site

(d) Proposed concentration limits for each hazardous Constig;velopmentme_thoci of access controli.cogltuﬂlsu(;fac?] water |
ent,based on the criteria in s. NR 635.06, including a justificati re_enflng,covenng requency as applicable and other specia
for establishing any alternate concentration limits; esignfeatures.

(e) Detailed plans and an engineerimport describing the (f) Evaluation of proposed facility location and operation in

proposedyroundwater monitoring system in accordance with tﬂfrmsof environmental soundnessfety and potential for aeci
requirementwf s. NR 635.09; and ental spills and other failures of environmental concern.

(f) A description of proposed sampling, analysis statistical __ (9) Detailedd plans and.an.engineerirwm(gt. deiscribingdthe
comparisonprocedure to be utilized in evaluating groundwatefOPoSedyroundwater monitoring program be implemented to
monitoringdata. meetthe requirements of ch. NR 635.

(12) If hazardous constituents have been measured in thd) Proposed groundwateeachate, surface wategas, air
groundwatemwhich exceed the concentration limits establisheflSaturatecone and other monitoring. . .
undertable lin s. NR 635.09, or if groundwater monitoring eon (i) Proposed contingency plan and method of correcting acci
ductedat the time of feasibilityreport submittal under s. NR dents or potential failures of the proposadility that may dect
635.14at the waste boundary indicates the presenbazsdrdous air, surface water and groundwater quality
constituentsfrom the facility in groundwater over background (j) Proposed closure sequence.
cc;ncentrations,the ownder or céperaltor shall sutt))ﬁni;]fmiént (k) Proposed final use.
information,supporting data and analyses to establish a corrective P : o
action program which meets the requirements of s. NR 635.12. rf‘ (L) Proposed method of demonstrating financial responsibil

; : =N \ Y'and long—term care requirements.
owneror operator is not required to submit information to estab - . . .
lish a corrective action prograifthe owner or operator demon , (15) Toaidin completing an environmental assessment and in

stratesto the department that alternate concentration limits wiiet€rminingthe need for asnvironmental impact report or envi
protecthumanhealth and the environment after considering ﬂ{)@nme_ntallmpact statement, the feasibility repsiall include a
criterialisted in s. NR 635.08 (2). Instead, the owneoperator Oref discussion of the following:

shall submit suficient information to establish a compliance (&) The purpose and need for the proposed project and for the
monitoring program which meets the requirementssoNR recommendedite.

635.12.To demonstrate compliance with s. NR 635.12, the owner (b) The probable adverse and beneficial physical, biological,

(d) A description of proposed sampling, analysis statistical

or operator shall address the following items: social,economicand other impacts of proposed site development.

(@) A characterization of the contaminatgdoundwater (c) The probable adverse impacts of site development that can
including concentrations of hazardous constituents; not be avoided.

(b) The concentration limit for each hazardous constituent (d) The irreversible or irretrievabtsmmitments of resources
foundin the groundwater as in s. NR 635.09; if the site is developed as proposed.

(c) Detailed plans and an engineerirggort describing the  (e) The alternatives to the proposed diggelopment and alter
correctiveaction to be taken; and natemethods of waste disposal or recycling.

(d) A description of how the groundwater monitoring program (f) The direct, indirect and cumulativeests of the proposed
will demonstrate the adequacy of the corrective action. site development.

(e) The feasibility determination may contain a schedule for (g) Estimated construction, operation and long-term care
submittalof the information requiredh pars. (c) and (d), if the costsfor the entire project.
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(16) An environmental impact statementéjuired under s.  Note: The information is to be presented in a clear manner because these docu
1.11 (2)1 Stats., for a new hazardous waste disﬂesa'iity if any mentsare to be used for the day—to—day operation of the site.

of the following conditions exist: (1) Engineeringplans consisting of the following:
(a) The total area committed to solid and hazardous waste dis (&) A title sheet indicating the project title, the person yte
posalexceeds 80 acres. paredthe plans, the person for whom the plans were prepared, a

(b) The total volume of solid and hazardous waste intended fP!€ Of contents and a location map showing the location of the
St eand if applicable the area to be served.

disposalunder the plan of operation exceeds one million cub o . A -
yards. (b) An existing conditions plan sheet indicating site conditions
History: Cr. RegisterFebruary1991, No. 422, &f3-1-91; renum. under s. 13.93 prior to development. The details and extent of coverage shall be

(2m) (b) 1., Stats., Registehugust, 1992, No. 440; correction in (9) made under the same as that required for the existing site conditions map in s.
13.93(2m) (b) 7., Stats., Regisféarch, 1993, No. 447; arti) (intro.), (7) (b), (8) NR 660.09 2)
(intro.), Register May, 1995, No. 473, &f6—-1-95 correction in (intro.) made : :

unders. 13.93 (2m) (b) 7., RegisteMay, 1998, No. 509. (c) A base grade plan sheet indicating site base grades or the

o ) appearancef the site if it were excavated in its entirety to the base
‘NR 660.10 Feasibility report, department  review. elevation,before installatiomf any engineering modifications or

Within 60 days after a feasibility report is submitted, the depahe beginning of any filling.

mentshall either determine that the repertomplete or notify the - (y “Apy engineering modifications plan sheet indicating the

applicantin writing that the report is n@bmplete, specifying the ;504 ancef the site after installation of the secondéner,

informationwhich the applicant shall submit befdhe reportis \15:c than one plasheet may be required for complicated sites

deemedcomplete. The department shall determine whether or not. L S ’

(e) A fabrication plan sheet indicating how each panel of the

the feasibility report is completby determining whether or not : h
the minimum requirements of this section have been met.-Ad@eomembrandiners shall be located and installed. The panels

tional feasibility information may be required of the applicang"all b& numbered in the order they shall be installed. Al side
aftera determination that the feasibility report is complete only {#0P€ séams shall run from top to bottom of the slope, the full
the department establishes that a detailed review of the feasibil@9thof the slope. o

reportindicates that site feasibilityannot be determined in the () Afinal site topography plan sheet indicating the appearance
absencef additional information. of the site at closing including the details neceskaprepare the

History: Cr. RegisterFebruary1991, No. 422, €f3-1-91; renum. under s. 13.93 Sitefor long—term care.
(2m) (b) 1., Stats, Registehugust, 1992, No. 440; renum. from NR 660.093, Regis

ter, May, 1995, No. 473, 6{6-1-95. (9) A series of phasing plan sheets showing the progression of
site development through time. A separate plan shall be provided
NR 660.11 Feasibility report, final determination. if for initial site preparations and for each subsequent major phase

no hearing has been conducted under ss. 289.26 and 289 New area Whgere substa.ntial site prepayatiqn shall be p.e.rformed.
Stats. the department shall issue the final determination of-fea§achplan shall include a list of construction items ajentities

bility within 60 days after the 45 day notice period requineder Necessaryo prepare the phase indicated.

$s.289.26 (1) and 289.27 (1), Stats., has expired. If an informa (h) A site monitoring plan sheet showing the location of all
tional hearing is conducted under s. 289.26, Stats., the departnaticesfor the monitoring of the unsaturated zone, leachate pro
shallissue a finatletermination of feasibility within 60 days afterduction, groundwater qualitgurface water qualitand gas pro

the hearing is adjourned. If a contested case hearing is conduatadtionandventing. This plan shall include a table indicating the
unders. 289.27, Stats., a final determination of feasibility shall grrameterso be monitored and the frequency rabnitoring
issuedwithin 90 days after the hearing is adjourned. before,during and after site development.

History: Cr. RegisteyFebruary1991, No. 422, (_af3—1—91; renum. under s. 13.93 (i) Along-term care plan sheet showing the site at the cemple
(20 1, S, Regiepugs 1992 o440, enum, fom % 5600, Re0%on of closing and indicating those ftems anicipated to be per
(2m) (b), 7., RegisterMay, 1998, No. 509. formedduring the period of long—term care for the site. The plan

shallinclude a table listing the items and the anticipated schedule
NR 660.12 Plan of operation, general.  Unless specii for monitoring and maintenanc&his information may be pre
cally exempted in s. NB60.04, no person may establish or-corsentedon the final site topography sheet.
structa hazardous waste landfill or surface impoundment, expand(j) The following information shall be presented on the plan
anexisting site or facilityor be issued an initial operating licensgpgets:

unders. NR 680.32 until a plan of operation has been submitted . . .
; : 1. All information required under s. NR 660.09 (2) for the
in accordance with ss. NR 680.05 and 680.06:a289.30, Stats"bexisting site conditions map unlesscluding this information

andapproved in writing by thdepartment. No person may estal . : ; )

lish, cpopnstruct, operat%, r};aintari)n, close, proeide Iong—%/erm Ca{?gdts_,to C(_)tnthJsmn W|thhthehde|1|ta;)|nte|£1cieﬂ tgslpl‘m eé(’:hept that

for or terminatea hazardous waste landfill or surface impound” oII'S |ng§| € r?po?rap hy snall be sde.c ed lightlyanerwise
mentexcept in accordance with this section and witteghigroved Indicatedon the p _an sheets required in pars. (c) to (g). .

plan of operation. Only personsho have obtained a favorable 2. A survey grid, referenced to the state plane coordinate sys
determinatiorof site feasibility from the department may submitem, with base lines anchonuments to be used for field control.
aplan of operation for review and approval. 3. Limits of filling for each major or special waste type or fill

History: Cr. Register February1991, No. 422, €f3-1-91; renum. under s. 13.93 area.
(2m) (b) 1., Stats., Registehugust, 1990, No. 440; renum. from NR 660.10, Regis Il . f . |
ter, May, 1995, No. 473eff. 6-1-95 correction in (intro.) made under s. 13.93 4. All drainage patterns and surface water drainage contro

(2m) (b) 7., Register May, 1998, No. 509. structureswithin the actual fill area arat the site perimetestruc
) turesmay include berms, ditchesedimentation basins, pumps,
NR 660.13 Plan of operation, content.  All plansof  sumps,culverts, pipes, inlets, velocityreaks, sodding, erosion
operationfor hazardous waste landfills or surface impoundmentsattingor other methods of erosion control.
shall contain complete plans and specificatioesessary for the 5 The direction and sequence of filling within each phase.
construction, operation, monitoring, closing, long—term care and .
6. Ground surface contours at the time represented by the

termination of the project and any additional informatitime ; . o
departmentnay require for the analysi$ environmental impacts drawing.Spot elevations shall be indicated for key features.

of the project. This information shall be presented inanner that 7. Areas to be cleared, grubbed and stripped of topsoil.
is clear and understandable. The plan of operation sbathin 8. Borrow areas for liner materials, gas venting materials,
the following information: berms,roadway construction and cover materials.
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9. All soil stockpiles including covenaterials, topsoil, liner a. Thickness, both overall and of each lift.

materials,gas venting materials and other excavation. b. Undisturbed saturated variable head permeability
10. Access roads and tfafflow patterns to and within the c. Dry density asspecified in ASTM standards D-1556-82,
activefill area. D-2922-8land D-2937-71 (1976).
11. All temporary and permanent fencing. d. Moisture—unit weight relationgas specified in ASTM stan
12. The methods of screening such as berms, vegetatiorderdsD-698-78 or D-1557-78.
specialfencing. e. Moisture content, as specified in ASTM standard

13. Leachate collection, control and treatment systems whiBrr2216-80.
may include pipesmanholes, trenches, berms, collection sumps f. Liquid limit, as specified in ASTM standard D-423-66
or basins, pumps, risers, linaad liner splices. Invert elevations(1972).
shallbe provided as often as necessary to allow for proper con g. Plasticity index, as specified in ASTM standard D-424-59

structionof these systems. (1971).
14. Gas, leachate and groundwater monitoring de\aces h. Particle size, as specified in ASTM standard D-422-63
detectionsystems. (1972).
15. Severe weather operation plans. i. For the compacted clay lingrarticle size for material finer
16. Support buildings, scale, utilities, gates and signs.  than 200 sieve, as specified in ASTM standard D40-54
17. Special waste handling areas. (1971.)' - - . .
18. Construction notes and references to details. Note: The publications containing these standards may be obtained from:
19. Other appropriate site features. _ fimerican Society for dsting and Materials
20. Information on air emission control equipmess Philadelphia, R 19103

requiredin s. NR 633.15.
ﬁote' There is no NR 633.15 The publications containing these standards are available for inspection dicée of
’ e of the department, the secretary of state and the revisor of statutes.

(k) A series of siteross—sections shall be drawn perpendicular 4 o proposed testing and inspection program to document
andparallel to the site base line througsch major phase and atihatthe geomembrane linesve been constructed in accordance
points of grade break and important construction featurés. it the requirements of s. NR 660.18 (10) and the feasibility
location of the cross—sections shall be shown on the appropriaig, oval All necessary testing shall meet or exceed the require
plansheet and the sections labeled usimegsite grid system. Each jentsof the national sanitation foundation standard 54 for-flex
cross-sectiorshall show existing and proposedse and final jpje membrane liners. Thaefinition of terms or words in section
gradesssoil borings and monitoring wells which the seciasses 5 of the national sanitation foundation standard 54 for flexible
throughor is adjacent to; soil types, bedrock and water tablgjemprandiners shall apply to terms or words used in this subdi
leachatecontrol, collection and monitoring systems; gasting jision where a dictionary definition does not exist or is not appli

andmonitoring systems; limits of fillingor each major or special ¢apje A proposal for documenting the following items shall be
wastetype; drainage control structures; access raadsamps on ncluded:

the site perimeter and within thactive fill area; the filling
sequenc®r phases; and other appropriate site features.

(L) Detailed drawings and typical sections, as appropriate, for
drainagecontrol structuresaccess roads, fencing, leachate and
gascontrol systems and monitoring devices, final cover desigH}

a. Type of membrane.
b. Membrane thickness, both as delivered and as installed.

c. Testing to ensure tHas—delivered” membrane is the same
aterialtested during the feasibility study

buildingsand other construction details. ~d. Identification of the fabricatts role during membrane
(2) An operations manual consisting of the following infor nStallation. o _ _ L
mation: e. Methods for field inspection and testing of all joirits;

(a) The manual shall identifijne project title; engineering con tory seams, flelo_l seams and mechanical seals. .
sultant;site ownerlicensee and operator; proposed licensed acre f- ldentification ofthe person or persons responsible for per
age:site life and design capacity; municipalities, industries antprming the inspections and a listing of their qualifications.
collection and transportation agencies served; waste types andd. Location and number of tests necessarjocument fac
guantitiesto be disposed; and any exemptions applied for tory seam strength.
(b) Specifications for site construction and operation shall be h. Location and number of tests necessary to document field
presentedincluding detailed instructions to the site operator arggamstrength.
any contractors for all aspects of site constructiodoperation. i. All repairs made to the liner
Referenceso specifications on thglan sheets and any additional Note: The publication containing standard 54 may be obtained from:
instructions included, where appropriate. The specifications shall Nati . )
b . L L ational Sanitation Foundation
include,as applicable, the following information: PO. Box 1468
1. Initial site preparations including specifications for clear ~ Ann Arbor, MI 48106
ing an_d grprmg* topsoil stripping, othexcavations, berm cen This publication is available fanspection at the i€es of the department, the secre
struction,drainage control structures, accesads and entrance, tary of state and the revisor of statutes.
screeningfencing and other special design features. 5. A proposed testing program for the drainage layers above
2. A plan for initial site preparations including a discussiorthetop and bottom liners and in the final cap to document the fol
of the field measurements, photographs to be taken and samplivgng:

andtesting procedures to lodilized to verify that the infield cen a. Thickness.
ditions encounteredvere the same as those contained in the-feasi b, saturated variable or constant head permeability
bility report. c. Particle size, as specified in ASTM standard D-422-63

3. A proposed testing schedule to document that the- comg72).
pactedclay liner and the compacted clay portion of the final cover Density asspecified in ASTM standards D-1556-82
are constructed in accordance with the requirements dfBs. D—2§22—81and D-2937-71 (1976). '

_660.18(].'].) (d) and 660.21 (1) (e) respectiveTWS program shall ~ \qte: The publications containing these standards may be obtained from:
includetesting to document the following:
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American Society for @sting and Materials mentdetermination othe feasibility and the measures taken to
é%ﬁgdi?pcﬁft&e%ms meetthe conditions, shall be included. A discusoball calcula
Thepublications (:’ontaining these standards are available for inspection 4t of tioNs, cover balance computations, stockpile sizing estimates,

of the department, the secretary of state and the revisor of statutes. estimateof site life and surface water runfanhd leachate volume
6. A proposal for groundwatesurface watergas, unsatu estimateshallbe included. The calculations shall be summarized

ratedzone and leachate monitoring. In addittonthe require  with the detailed equations presented in the appendix.

mentsof ch.NR 635, the proposal for groundwatensaturated  (d) A detailed analysis in accordance with s. NR 685.07 shall
zoneandleachate monitoring shall be based on the results fraf8 made of the financiaksponsibility for closure and long-term
theliner compatibility testing. carefrom the time of site or facility closing to termination.

7. Daily operations including, as appropriate, a discussion of (4) A contingency plaras specified in ss. NR 630.21 and
thetimetable for development, waste types accepted or excludggg_zz(l) and (2).

typical waste handling techniques, hours of operatiorfidredut (5) An appendix shall be submitted which shall include any

g]gérg;%azgfﬁeanfog&?é%n ecounitr%lérv]\{lm%y;t] agxe%(zﬁ%ed"gh%rr additional datanot previously presented, calculations, material
P AIre p quip ' POow ecifications, operating agreements, leacha@mentagree

handlingof unusual waste types and incompatible waste, meth ~ :
for vector dust and odor control, daily clean—up, direction offiIiiaqubﬂgggmgpﬁaﬁﬁted to long-term care funding and other

ing, recordkeeping, parking for visitors and employ@esnitor . . ]
ing, abandonment of filled areas, gas and leachate controt meth(6) A construction quality assurance program for each unit at
ods, methods for managingachate which is collected, backupthe facility. The program shall ensure that the constructed unit
equipmentwith names and telephone numbers where equipméRgetsor exceeds all design critedad specifications in the plan

may be obtained and other special design featdeis. may be Of operation approval. The program shall be developed and-imple

developedas a removable sectionimprove accessibility for the mentedunderthe direction of a construction quality assurance
site operator officer whois a registered professional engindére construction

8. Development of subsequent phases consisting of adiscﬂlgamy assurance program s_hall address the following physical
sion of those items in subds. 1. to 5. and 7. as related to the de%qnponentsrvhgre applicable:
opmentof subsequent phases of the site. (a) Foundations;

9. Site closing information consisting ofdiscussion of the ~ (b) Dikes;
anticipatedsequence of events for site closingreet the require (c) Low—permeability soil liners;
mentsof s. NR 660.20 or 660.21 and a discussibthose actions  (q) Geomembranes;
necessaryto prepare the site for long—-term care and final use . .
including the type and amount of hazardous waste and hazardouée) Leachate cpllectlon and removal systems;
waste constituents in the landfill or surface impoundment; the () Leak detection systems; and
mobility and expected rate of migration of the hazardous waste(g) Final cover systems.

andhazardous waste constituents; $iteation, topographyand (7) A written constructiorquality assurance plan. The plan
surroundingand use, with respect to the potentiédets ofpollu-  shallidentify steps that will be used to monitor and document the

tantmigration, such as proximity to groundwateurface water quality of materials and the condition and manner of their installa
and drinking water sources; climate, including amouiné-  tion. The plan shall include:

quelzné:_y, andtpH IO;' prlecip]itation; cthaEptEristics of thte cozi/er (a) Identification of applicable units, and a description of how
including material, final surface contoutbickness, porosity and you il be constructed.

permeability,slope length of run of slope and type of vegetation e .
onthe cover; and geological and soil profiles and surface ard sub () dentification of keypersonnel in the development and
surfacehydrology of the site. implementationof the plan, anaonstruction quality assurance

10. Long-termcare information including a discussion of theOfflcer qualifications.

procedurego be utilized for the inspection and maintenance of (€) A description of inspection and sampling activities for all
run—off control structures, settlement, erosion damageagds Unit components identified in s. NR60.13 (5), including
leachatecontrol feasibilities, monitoring fogas, leachate and observationsand tests that will be used befodeying and after
groundwaterandother long-term care measures as required nstructionto ensure that the construc.tmmaterlall§ arjd the
s.NR 660.22 and the factors specified in s. NR 660.08. installed unit components meet the design specifications. The
11. An economi@nalysisincluding an enginets cost esti descriptionshall cover: sampling size atatation; frequency of

matefor the constructionf each major phase of site developme f‘ig?g;dc‘:ggsfr\l’ilt?;?%‘aﬁ’erﬁglesquﬁ;ﬁgﬁgﬁgﬁ;gﬂ r%’gﬁzggvce”
anddaily operation, site closing and long—term care. P P 9

o . easuresand data or other information to be recorded
(c) A description of hovihe requirements of s. NR 660.18 Shal?;tainedin the operating record under s. NR 630.31.

be met. desi hab bmitted which shall includ (8) A detailed construction quality assurance program which
(3) A design report shabe submitted which shall include jonifiesthe observations, inspections, tests and measurements

supplementaldiscussions and design calculations to facilitatg fficientto ensure:

departmentreview and provide supplemental information on . . .
fingncial responsibility forrJ closure arrl)g long-term care urster (@) Structural stability and integrity of all components of the
289.30and 289.41, Stats., including the following information:unitidentified in s. NR 660.13 (5); .

(a) A closure plan under ss. N§85.05 and 660.20 or 660.21 (b) Proper construction of all components of the liners, leach
whicheveris appropriate. "ate collection and removal system, leak detection system, and

N . final cover system, according to the plaioperation approval
66c()b%ZA long-term care plan as required by ss. NR 68&rab andgood engineering practices;

(c) A discussion of the reasons for the design of the majer fe (c) Proper installation oéll °9mp°”e”‘5’ such as piping,
turesof the site or facility as appropriate, such aditrabuting, aa(:cordmgto des_|gn specmcatlo.ns, . .

basegrade andelationships to subsurface conditions, anticipated (d) Conformity of all materials used witthesign and other
waste types and characteristics, phases of development, lifeaterialspecifications under s. NR 660.1d )1and

design facility monitoringand similar design features, including (e) Compliance with the requirements contained in s. NR
alist of the conditions of site development as stated in the dep&®0.13(2) (b) 3. and 4.
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(9) A construction quality assuranpeogram that includes vided on all leachate collection pipes, cleanouts, manholes and
testfills for completed soil liners, using the same compactiotulverts.
methodsas in the full scale unit, to ensure that the liners are con (b) Engineering and geologic cross—sections shall be prepared
structedio meet the hydraulic conductivity requirements of ss. Ni§ document the construction work. These drawings shall consist
660.18(11) (d) and 660.21 (1) (e) in the field. Compliangéh  of cross—sections every 100 feet perpendicular to the leachate
the hydraulic conductivity requirements shall\mgified by using collectionlines and along the centerline of the pipes. Data to be
in—situ testing on the constructed test fill. The department mayesentedbn thecross—sections shall include: existing topegra
accept an alternative demonstration, in lieu of a testwiere  phy, soil borings, soil classification under the unified soil classifi
dataare suficient to show that a constructed soil liner will meetation system, soil stratigraphy based on field documentation,
the hydraulic conductivity requirements of ss. NR 660.19 () well construction details, water level readings, the location and
and660.21 (1) (e) in the field. invert elevations of the leachate collection system, extraction

@ H)iS(tg)rxf g{ ?eggte{FI%uaqlfgé,zNﬁ- 4[213(,)?35—11—%12: renura) lzggedr Sh13'93 points,cleanouts and any other information as appropriate.

m ., Stats., Registékugust, , No. ,feP-1-92; am. .d., Reg . . .. .

ister, August, 1992, No. 440, feB~1-92' renum. from NR 660.103 and am. (1) (), (C) A comprehensive narrative explaining how construction of
(2) (b) 3. (intro.), (2) (b) 3. i, 4. (intro.), 5. (intro.), 9. abdl,, (2) (c), (3) (a), (b), cr the project was accomplishedong with an analysis of the data
(6) to (9), RegisteMay, 1995, No. 473, éf6-1-95 cr. (1) (j) 20., RegisterMay,  provided. This report shall also include an appendix containing all

1998,N0. 509, eff. 6-1-98; corction in (2) (b) 3., (3) (intn.), (8) (d)and (9), R Shalle
ister, 'ng, 1998, No. 509, " n (@ ©)3. (3 (nto), (&) (and ). Res e raw data from soil testing work.

(d) A series of 356mm slides or color prints documenting all
NR 660.14 Plan of operation, completeness.  Within ~ majoraspects of facility construction.

30days aftel plan of operation is submitted, the department shall (e) A letter under the seal ofragistered professional engineer
notify the applicant in writing that the plan is either complete avhich certifies whether the facilithas been constructed in sub
not complete, specifying the information which shall be submittedfantialcompliance with the approved plans. Any deviations from
beforethe report is deemed complete. The department shalt detbe approved plans shall be noted.
mineif the plan of operation is complete by determinivigether (2) A constructiondocumentation report shall be prepared
or not the minimum requirements of this section have been m@]lowing closure of each major sequence of operation. The
Additional plan ofoperation information may be required of theeportsshall contain the following information:
applicantafter a determination that the plan of operation is-com (5) A plan sheet or sheets showing: the portiafitse facility
pleteonly if the department establishes that a detailed review\ghich were properly closed, the final grades of those areas with
the plan of operation indicates that the plan of operatiamsisfi-  spot elevations as necessary and the location of grassed water

cientin the absencebof adtgj;tzjonal izgf‘zfrgmat;o“- fere 1363 ways, drainage ditches, gas vents, leachate head wellstaad
History: Cr. RegisterFebruaryl , No. 422, €f3-1-91; renum. under s. 13.93 ; 7 i
(2m) (b) 1., Stats., Registekugust, 1992, No. 440; renum. from NR 660.105, F%egislnformatlcm as appropriate.

ter, May, 1995, No. 473, &f6-1-95. (b) A minimum of 2 cross—sections, one north-south and one
east-westhrough the closed portion every 100 linear feet.
NR 660.15 Plan of operation, approval or disap - (c) All raw data from the soil testing performed along with a

proval. The department may napprove or disapprove a plannarrative analyzing the results.

of operation until a favorable determination of feasibility beesn (d) A series of 35mm slides or color prints documeriraper
issuedfor the facility Upon submission of a complete plan oflosureof the sequence.

operation,the department shaither approve or disapprove the o) A letter under the seal ofragistered professional engineer
planin writing within 90 days or within 60 days aftefavorable ;e tifying that the final cap was placed and documented i sub
determination of feasibility is issuddr the facility whichever is stantialcompliance with the approved plans. Any deviations from

Ia'I[-|e'r; Cr. RegisterFeb 1991, No. 422, &f3-1-91 d 13.93 the approved plans shall be noted,

Istory: L1 Registerrebruary 1992, No. 422, Blo=1-9L, renum. under s, 13.93  History:  Cr. Register February 1991, No. 422, & 3-1-91; renum. from NR
(2m) (b) 1., Stats., Registekugust, 1992, No. 440; renum. from NR 660.107, Regis dam ; = N . _1-9¢ ’
ter, May, 1995, No. 473, 6{6-1-95. 660.11and am. (1) (a), RegisteMay, 1995, No. 473, &f6-1-95.

. . NR 660.17 Recording of notice. (1) Prior to licensing,

NR 660.16 Construction documentation. (1) The  thaowner or operator shall submit proof that a notatithe exis
constructionof all landfills and surface impoundments for th®  onceof the site has been recorded for the property on which the
posal, treatment or storage dfazardous waste shall be decusacility is located, inthe ofice of the register of deeds in each
mentedby a registered professional engindére engineer shall ¢ountyin which a portion of the facility icated, that shall in per
alsorender an opinion, based on testing results and actual figlgjty notify any potential purchaser of the property that:

inspection, on whether the facility has been constructeilin (a) The land has or will be used to dispose of, treat or store haz
stantialconformity with the plan of operation. A construction-doc

umentatiorreport verifying and documenting all aspects of facilardOUSNaSte; ;md .

ity construction shall be prepared following the construction of (_b) I'tscuss IS resFtrtl)cted 1%g?e'\r‘ 5'4’2\|2Ré?38_51'_%?_(3)' from NR

eachmajor area. The department shall review and approve, degll’ss Registes Moy, 1005 No 475, &6 3-05"" - renum. from

or deem incomplete the requést approval of construction docu

mentationwithin 65 business days after receiving the request. NR  660.18 Minimum design and operational

Operationof the facility may not commence until thenstruction  requirements. (1) Unless specifically exempteih s. NR

documentatiorreport is approved by the department, and, if ne660.04,no persommay operate or maintain a new or existing fand

essary,a license to operathe facility has been issued by thefill or surface impoundment except in conformity witie

departmentThe reports shall include the followimgformation: approvedplan of operation anthe minimum requirements of this
(a) Plan sheets documentintie location of the leachate section,in addition to the applicable general facility standards in

collectiontrenchesall groundwatergas, resistivity unsaturated ch. NR 630.

zone and leachate monitorindevices, the sub-base and base (2) (a) Only waste types and sources listed on the license or

gradeelevations of the top lingbottom linerand drainage liners containedn the plan of operatioapproval may be accepted. Any

including spot elevations, the location and types of testi@g new waste streanshall be properly characterized and tested for

formedat a given location and the location of culverts, drainagempatibility with both the primary and secondary liners. An

ditches,manholes, dikes, stockpiles, access roads, and any otaluationshall also be made to determine whgat$, if anythe

pertinentinformation. In addition, invert elevations shall be-proadditionalwaste would have on leachate treatabilitye results
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of these studies shall be submitted to the department in writingadfylate, polynorborene, polysobutylene, ground synthetic rubtreiss— linked

the department determines that the wasteoimpatible with the ~allylstyreneand tertiary butyl copolymers. .

designof the site, written approvahall be given for acceptance 3 Mixtures of these nonbiodegradable materials.

of the waste. Additional conditiors approval may be specified. I(l?) g&;’ts for nO(?tt)'Ogegl’adagedsorbef&tabll- Tf(‘je S%g?rf;\;”'\l/latfh J
b) The owner or operator of each landfill or surfampound & IS determined 1o be nonbiodegradable under A 1V Metho

me(nt)with an interim IiF():ense shall notify the departmgriEaSI G21-70(1984a) ~ Standard Practice for DeterminRggistance

60 days prior to receiving waste into eagw unit, replacement Of Synthetic Polymer Materials to Fungi; or )

of an existingunit or lateral expansion of an existing unit. The 2. Thesorbent material is determined to be nonbiodegradable

owneror operator of each facility submittimptice shall submit underASTM Method G22-7§1984b) - Standard Practice for

afeasibility report and plan of operation under ss. NR 660.09 RgterminingResistance of Plastics to Bacteria.

660.11and 660.12 to 660.15 within 6 months of submitting the (9) (a) 1. An empty container shall be crushed flat, shredded

noticeto receive waste. or otherwise reduced in volunte the maximum practical extent
(3) In addition to the provisions in ch. NR 675, the followind’€foreit is buried beneath the surface of a landfill, or

wastesmay not be placed in a landfill or a surface impoundment: 2. A container shall be at least 90% full when placed in the

(a) Ignitable waste (D001), corrosive waste (D002eactive landfill.
waste(D003) that meet the criteria in s. NR 605.08 (1) to (4).  (b) A container holding waste may not be plated landfill,
(b) The following wastes listed in s. NR 605.09 (2) (a), tabkhlessthe placement of containeissspecifically allowed in the
Il: FOO1, FO02,F003, FO04, F005, F024, F500, K001, Koogplanof operation approval and:
K010, K015, K016, K017, K018, K019K020, K021, K028, 1. All free standing liquid has been:
K029, K030, K032, K033, K034, K042, K073, K085, K095, a. Removed by decanting or other methods; or
K096, K097, K098 or K105. b. Mixed with sorbent or solidified shat free—standing lig
(c) The following wastes listed in s. NR 605.09 (2) (a), tabléd is no longer observed; or
I, unless the owner or operator can demonstrate that the wastes. Otherwise eliminated; or
do not exhibit the characteristic of reactivity as specified ins. NR 2. The container is designed to hold liquids or free liquids for

605.08(4): FO07, FO08, FO09, FO10 or AO1 ause other than storage, such as a battery or capacitor; or

t b(ld)\/A” was:es !lusted_g s. NR 60t5.0_9 (3t) ((jb), t_?ble lV and Eﬁ) 3. The container is very small, such as an ampule; or

ableV, excepl Spill residue or contaminated soil, water or 0tner 4 - The container is a lab pack that meet the criteria in(gjar

debrisas specified in s. NR 605.09 (3) (a) 4. _ andis disposeaf in accordance with paic) and subs. (2) and (3).
(4) Incompatiblewastes, incompatibi@aterials or incompat c) Lab packs, which aremall containers of hazardous waste

. ; . L (
ible wastes and materials may not be placed in the same langlfilbyerpacked drums, may be placed inmfill if the following
cell or surface impoundment, unless s. BB0.17 is complied requirementsre met:

with.

unlessthe requirements of s. NR 660.25 are complied with.  gecomposedy, or be ignited by the containedaste. Inside con

(6) The placement of bulk or non—containerized liquid -haztainersshall be tightly and securely sealed. The inside containers
ardouswaste or hazardous waste contairfieg liquids, whether shallbeof the size and type specified in the DOT hazardous-mate
or not sorbents have been added, in any landfill is prohibited. rials regulations specified in 49 CFR Parts 173, 48 179, July

(7) Beforebulk or non—containerized liquid waste waste 1, 1993, ifthose regulations specify a particular inside container
containingfree liquids thaare not hazardous waste are placed fior the waste.
alandfill they shall be treated or stabilized, using a method that 2. The inside containers shall be overpackeanimpen head
doesnot use absorbents or adsorbents, so that free liquids aréd@r specification metal shipping container specified in 49 CFR
longerpresent. & demonstrate the abserareoresence of free kg Parts173, 178 and 179, July 1, 1993, of no more than 416 liter (1
uidsin either a containerized or a bulk waste, the following tegtllon) capacity specified in and surrounded by dicieht quan
shallbe used: method 9095, paint filter liquids test, as describg§ of sorbent material, determined to be nonbiodegradable in
in EPA Publication SW-846, “&st Methods for Evaluating Solid accordancevith s. NR 660.18 (8), to completely sorb all of the lig
Waste, Physical/Chemical Methods”, as incorporated by refenid contents of the inside containers. The metal outer container

encein s. NR 600.10(2)(b)1. and (c). shallbe full after packing with inside containers and sorbent-mate
Note: Methods that do not use absorbents or adsorbents to treat or stabilize liggg

wasteare described in statutory interpretative guidance documents available fro"Note' The publications containing the CFR references may be obtained from:
EPA. ' ’

(8) Sorbentsused to treat free liquids to be disposéth land Superintendent of Documents
fills shall be nonbiodegradable. Nonbiodegradable sorbents gg-BGOOXV%nlgggt Printing G¢e
includematerialdisted or described in pd@); materials that pass i ugh. @ 15250-7954
oneof the tests in pafb); and materials that are determirmsd (202) 783-3238
EPAto be nonbiodegradable through #@&CFR Part 260 petition 3. The sorbent materialsed may not be capable of reacting
process. dangerouslywith, being decomposed bgr being ignited by the

(a) Nonbiodegradable sorbents. 1. Inorganic minerals, other contentsof the inside containers in accordance with s. NR 630.17.
inorganicmaterials, and elemental carbon; or 4. Incompatible wastes may not be placed in the same outside

Note: Examples of nonbiodegradable sorbents are aluminosilicates, clays, smegntainer.

tites, Fuller's earth, bentonite, calcium bentonite, montmorillonite, calcined-mont . . . .
morillonite, kaolinite, micas (illite), vermiculites, zeolites; calcium carbonate D. Reactive wastes, other than cyanide—bearing or sulfide—

(organic free limestone); oxides and hydroxides, alumina, lime, silica (sand)earingwaste as specified in s. NR 605.08 (4) (a) 5., shall be
diatomaceousarth; perlite (volcanic glass); expanded volcanic rock; volcanic asﬂ;eated)r rendered non-reactive prior to packaging in accordance
cement kiln dust; fly ash; rice hull ash; and activated charcoal and carbon. X h . - A .
éxlth subds. 1. to 4. Cyanide—bearing and sulfide—bearing reactive
i

2. High molecular weight synthetic polymers. This does n ; ; :
. X ; . ; astemay be packed in accordance with subds. 1. to 4. without
include polymers derived from biological material or polymer: rst being treated or rendered non—reactive.

specificallydesigned to be degradable; or . L . ) .
Note: Examples of high molecular weight synthetic polymers are polyethylene 6. Such disposal is in compliance with the requirements of ch.

high density polyethylene (HDPE), polypropylene, polystyrene, polyurethane, polR 675.Persons who incinerate lab pack according to the require
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mentsin s. NR675.22 (4) (a) may use fiber drums in place of metal (b) For landfills, have a leachate collection and removal sys
outercontainers. Such fiber drums shall meet the DOT specifid@mimmediately above the top liner thatdesigned, constructed,
tion in 49 CFR 173.12, October 1, 1990, and be overpackegeratedand maintainetb collect and remove leachate from the
accordingto the requirements of subd. 2. landfill during the active life and long—tercare period. The
Note: The publication containing the CFR reference may be obtained from: applicantshall submit all the necessary calculations using the
Superintendent of Documents appropriateanalytical models to justify that the proposed design
U.S. Government Printing @fe shalllimit the leachate head level over the top liner to 30 cm (1
PO. Box 371954 foot) or less. The department shall specify design and operating
Pittsbugh, A 15250-7954 conditionsin the plan of operatioapproval to ensure this require
(202) 783-3238 ___mentis met. For surface impoundments and landfills, have a
_ (d) Effective March 1, 1991, the placement of any liquid whicfachatecollectionand removal system between the liners, and
is not a hazardous waste |nt(? a |andf|||pl$)hlblted unless the immediate|yab0vethe bottom Composite lindn the case of mul
owneror operator of the landfill demonstrates to the departmegp|e leachate collection and removal systems, this system is also
or the department determines that: aleak detection system. This led&tection system shall be capa
1. Theonly reasonably available alternative to the placemeble of detecting, collecting and removing leaks of hazardous con
in a landfill is placement in a landfill or unlined surface impoundstituentsat the earliest practicable time through all areas of the top
ment, whether ornot licensed or operating under an interintiner likely to beexposed to waste or leachate during the active life
license,which contains or may reasonably be anticipated te comndlong—term care period. The requirements for leachate eollec
tain hazardous waste; and tion and removal systems and leak detection systems for both

2. Placement in the owner or operasdandfill will not pres  landfills and surface impoundments shall be:
enta risk of contamination atny undeground source of drinking 1. Constructed of materials that are:
water. a. Chemically resistant to theaste managed in the facility
(10) In addition to the waste analysis required by s. NRndthe leachate expected to be generated; and
630.12,whenever a surfadgmpoundment is to be used to chemi  b. Of sufficient strength and thickness to prevent collapse
cally treat a hazardous waste which is substantialfgreifit from underthe pressures exerted by overlying wastes, wester
wastepreviously treated in that impoundment or is to be used tmaterialsand by any equipment used at the facility; and
chemically treat hazardous waste withsubstantially diérent 2. Designed and operated to minimize clogging during the
procesghan any previously used in that impoundment, the ownggtivelife and long-term care period.
or operator shaII: before treating thefelient waster using the 3. Constructed with sumps and liquid control methsdsh
differentprocess: o aspumps, of siicient size to collect and remove liquids from the
(a) Conductwaste analyses as specified in s. NR 630.13 agdmp and prevent liquids from backing up itite drainage layer
trial treatment tests, such as bench scale or pilot plant scale tasighunit shall have its own sumps. The design of each sump and
or removalsystem shall provideraethod for measuring and record
(b) Obtain written, documented information on similar treaing the volume of liquids present in the sueaml liquids removed.
mentof similar waste under similar operating conditionshow 4. The owner or operator shall collect and remove pumpable
that this treatment can be accomplishiadan environmentally liquids in the leak detection system sumps to minimizehied
soundmanner and shall comply withe requirements of chs. NR on the bottom liner

600to 685. 5. The owner or operator of a leak detection system that is not
(11) All landfills and surface impoundments for the treatmerigcatedcompletely above the seasonal high wtble shall dem
storageor disposal of hazardous waste shall: onstratethat the operation of the leak detection system will not be

(a) Have a double liner system that is designed, construc@verselyaffected by the presence of groundwater
andinstalled to prevent any migration of wastes out of the facility (c) Have a soil drainage layer above the top liner and between
to the adjacent subsurface soil, groundwater or surface wateth&tliners which meets the following specifications:
anytime during the active life, including the entire long—term care 1. A minimum thickness of 60 cm (2 feet).
period.The top liner shall be c_onst_ructed of materials, su_ch asa o A saturated variable or constant head permeability of
geomembranép prevent the migration of hazardous constituenfzeaterthan or equal to 1 x Tcmi/sec. for landfills and 1 x 10
into tr:je pglmglry topl?er dlkjwml]lgbthe active life alr)d long-term Car?:m/sec.for surface impoundments.
period. The bottom lineshall be a composite liner consisting o o . . o
at least 2 components. Thgper component shall be designe({]i o 35 Isstecri?sss'gi%gg ?\PA(;{TS'\AWS;J;:de;r?eDEgZ%gnlggll(lcg;sSﬂca
andconstructed of materials, such as a geomembrane, to preve Y P S
the migration of hazardowmnstituents into this component dur () Have a recompacted clay componenthef bottom liner
ing theactive life and long—term care period. The lower compdhich meets the following minimum specifications:

nentshall be constructed with recompacted cteeting the spec 1. A minimum thickness of 150 cm (5 feet).

ifications outlined in par(d). Both liner systems shall be: 2. A saturated undisturbed variable head permeability of 1 x
1. Constructed of materials that have appropriziemical 1077 cm/sec or less.

propertiesand suficient strength and thickness to prevéailure 3. At least 50% of material by weight passing the number 200

due to pressure gradients, including static head exigérnal sieve,as determined by the test methods specified in ASTM stan
hydrogeologidorces, physical contact with theaste or leachate dardsD—-422-63 (1972) and D-480-54 (1971).
to which they are exposed, climatic conditions, the stress of-instal 4. At least 25% of material by weight finer than .002 mm par
lation and the stress of daily operations; ticle size, as determined by the test metbpdcified in ASTM

2. Placedupon a foundation or base capable of providing suptandardd—-1140-54 (1971).
port to the liner and resistance to pressure gradients above ands, Is classified as CL or Chnder the unified soil classifica
below the liner to prevent failure of the liner due to settlemendpn system, specified in ASTM standard D-2487-69 (1975).

compressioror uplift; 6. Has a liquid limit of 30% ogreateras determined by the
3. Installedto cover all surrounding earth which shall be inestspecified in ASTM standard D-423-66 (1972).

contactwith the waste or leachate; and 7. Has a plasticity index of 15% or greatas determineby
4. Compatible with all of the waste to be contained. thetest specified in ASTM standard D—-424-59 (1971).
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8. Is compacted to 90%odified proctor densityas deter 1. Assesghe source of liquids and amounts of liquids by
mined by the test method specified in ASTM standardource;
D-1557-78. 2. Conduct a fingerprint, hazardous constituent or other anal
9. Is constructed in lifts which do not exceed 20 cm (8 inchegesof the liquids in the leak detection system to identify the
after compaction. sourceof liquids and possible location afy leaks, and the hazard
Note: The publications containing these standards may be obtained from:  gnd mobility of the |iquid; and
American Society for @sting and Materials 3. Assess the seriousnessaaf/ leaks in terms of potential for
1916 Race Street escapingnto the environment.

Philadelphia, R 19103
ladelphia (12) Facilities shall have a run—on contsylstem capable of

Thepublications containing these standards are available for inspection didie of preventingflow onto the active portion of the landfill during peak
of the department, the secretary of state and the revisor of statutes. dischargdrom at least a 24—hou25-year storm
(e) Have the top linedesigned and constructed entirely above (13) Facilities shall be inspected, during construction

the seaspnal high wgter table_. installationof liners and cover systems, such as membrane sheets
(f) Prior to operation, obtain from the department an approvggicoatingsy for uniformitydamage and imperfections, stah

action leakage rate for each unit in the facilllge action leakage noles, cracks,thin spots or foreign materials. Immediately after
rateis the maximum design flow rate that the leak detection sy§)nstructionor installation:

temcan remove without the fluid head on the bottom liner excee (a) Synthetic liners and covers shall be inspecteenure

ing 30 cm (1 foot). The action leakage rate shall include an aﬁeh y dioi d the ab f P bli
guate safety mgim to allow for uncertainties in the design suc 9 t'seams and joints and the absence of tears, punctures or blis
asslope, hydraulic conductivity and thickness of drainage malrgrs,and ) ) )

fial; construction, operation and location of leak detection system;(b) Soil-based and admixed liners and covers shall be
wasteand leachate characteristics; likelihood and amounts iBspectedfor imperfections including lenses, cracks, channels,
othersources of liquids in the leak detection system;mngosed rootholes or other structurabn-uniformities that may cause an
responsections. The action leakage rate shall consider decreais@seasein the permeability of the liner or cover

in the flow capacity of the system over time resulting from silt  (14) The exactlocation and the dimensions of each cell,
ation and clogging. ® determine if the action leakage rate hagcluding depth with respect to permanently surveyed bench
beenexceeded, the owner or operator shall convert the weeklyrasirks, shall be recorded and placed on a map. The corténts
monthly flow ratefrom the monitoring data obtained under thigachcell and approximate location of each hazardous waste type
paragraphto an average daily flow rate in gallons per acre per da¥allalso be recorded. These records shall be handled as specified
for each sump. Unless the department approvedadtit cal jns. NR 630.31.

culation,the average daily flow rate for each sump shall be €alcu (15) Diversionstructures shall be constructed so thatace

lated weekly during the active life and closure period, ang ;o rn-on shall be prevented from entering the facility
monthly during the long—term care period when monthly monitor 16) Al surf ter drai ditch | . ¢
ing is required under this paragraph. (16) surface water drainage ditches, culvessdimenta

. . tion basins and other drainage control structures shall be designed,
(9) Have an approved response action jiafore receipt of §onstructed,operatedand maintained to collect and control at

waste.The responsaction plan shall set forth the actions to b © = .
takenif the action leakage rate has been exceeded. At a minimiprSthewater volume from a 25-yeat4—hour rainfall event. Al

Et;lt)a response action plan shall describe the actions specified in ﬁ%ﬁ’&gggﬁ:ﬁaelc;ggg%gijgfsiigrggﬁ (%gf;isoend_ g%ﬁgaiggﬂlnge

(h) If the flow rate into the leak detection system exceeds t oldingfacilities associated wittun—on and run—étontrol sys

onleak 0 h hall d sshallbe emptied or otherwise managed expeditiously after
Zﬁt:)?‘rlheeafcﬁ%?/vmé' rany sump, the owner or operator shall d,inta|| events to maintain the design capacity of the system. The

X . . .. freeboardmaintained in a surface impoundment shallsbi-

1. Notify the department in writing ¢he exceedance within cientto prevent any overtopping of the dilg overfilling, wave
7 days of the determination; actionor a storm and shall be capabfecontaining a rainfall from

2. Submit a preliminary assessmenttte department within a 24-hour 25-year storm but shalle no less than 2 feet. The
14 days of the determination, as to the amount of liquids; likebwnerand operator shailhspect the freeboard level at least once
sourceof liquids; possible location, size and cause of any leaksachoperating day to ensure compliance.

andshort-term actions taken and planned. Note: Examples of collection and holding facilities include tanks or basins.
3. Determine to thextentpracticable the location, size and (17) Surfacewater which has been in contact with the active
causeof any leak; portionsof a landfill shallbe collected and treated or disposed of

4. Determine whethewaste receipt should cease or be cu@s@ hazardous was.in.accordance with requirements of chs. NR
tailed, whether any waste should be removed from the unit f6P0to 685, unless it is analyzed afudind not to be hazardous
inspection repairs or controls, and whether or not the siituld  Wasteas identified or listed in ch. NR 605 or it is collected disd
be closed; chargednto a navigable water in compliance with a WPDES per

5. Determine any other short-term and longer—term actioP¥t issued bY t.he department.
to be taken to investigate or stop any leaks; and (18) Provisionsshall be made for leachate treatment for all

6. Within 30 days after the notification that the action leakad@ciities- o B
rate has been exceeded, submit to the department the results of tf&9) Wheregases are generated within a site or faciitgas
analysesspecified in subds. 3., 4. and 5., the results of actiofgllectionand control system shall be installed to control the-verti
taken,and actions planned. Monthly thereafter long as the flow cal and horizontal escape of gases.
ratein the leak detection systeexceeds the action leakage rate, (20) All access roads shall be construatéth a maximum
the owner or operator shall submit to the departraeieport sum  gradeno greater than 8%. The intersection ofaheess road with
marizing the results of any remedial actions taken and actiogs existing highway shall be designed to providdisigit sight
planned. distanceand provide for minimum interference with fiafon

(i) When required to make the leagsessment or remediationexistinghighways. Allaccess roads to the active area of an epera
determinationsn accordance with pagh), the owner or operator tion shall be of all weather construction and shalhtzntained
shallall of the following: in good condition.
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(21) All topsoil within thesite of facility construction limits (c) 1. The owner or operator of a landfill or surface impeund
shallbe salvaged and stored on—sit@ nuisance—free manner formentshall record the amount of liquids removed from each leak
usein facility closure. ®psoil removed from borrow areas shalldetectionsystem sump at least once each week during the active
also be salvaged and placed in stockpiles ifickerit quantities life and closure period.
to cover all the surfaces of excavated borrow areas to a depth of2, After the final cover is installed, the amount of liquids
from 4 to 6 inches. In cases where the depth of the topsoil in #eenovedfrom each leak detection sump shall be recorded at least
borrowarea was originally less than 4 inches the topsoil shall hfonthly.If the liquid level in the sump stays below the pump-oper
replacedo the original depth. After the topsoil has been replacegkinglevel for 2 consecutive months, the amount of liquids in the
excavatedorrow areas and disturbaceas adjacent to them shalsumpsshall be recorded at least quartelfiyhe liquid level in the
befertilized and seeded. sump stays below the pump operating level for 2 consecutive

(22) All earthen dikes shall have a protective cover of grassagartersthe amount of liquids in the sumps shzlrecorded at
minimize wind and water erosion and poeserve their structural leastsemi—annuallylf at any time during the long- term care
integrity. The owner or operator shall inspect a surface impoungeriodthe pump operating level is exceeded at units on quarterly
ment,including dikes and vegetatianrrounding the dike, at leastor semi—annuatecording schedules, the owner or operator shall
oncea week to detect any leaks, deterioration or failurgeén returnto monthlyrecording of amounts of liquids removed from
impoundmentThe integrity ofthe liner system installed in a land eachsump until the liquid level agastays below the pump oper
fill or surface impoundment shall be maintained and repairedaiing level for 2 consecutive months.
physically possible, immediately upon detection of daijure, 3. The pump operating level is a liquid level proposed by the
suchas a liner puncture. owneror operator andpproved by the department based on pump

(23) Facility closure shall beaccomplished in accordanceactivationlevel, sump dimensions and levkat avoids backing
with the approved plan of operation and s. NR 660.1fothose  into the drainage layer and minimizes head in the sump.
facilities with no approved plan of operation, in accordance with (32) Priorto the issuance of an operating license, and after any
s.NR 660.20. extendedperiod of time of ateast 6 months, during which a sur

(24) The facility shall be surrounded with rapidly growingfaceimpoundment was nat service, the owner or operator shall
treesor shrubberyfencing or with other appropriate means obtaina certification from a registerguofessional engineer that
screerit from the surrounding area and to provide a wind breatbeimpoundmens dike, including that portion of any dike which

(25) All facilities shall have a final cover designed to miniProvidesfreeboard, has structural integrihe certification shall
mizeinfiltration and subsequent leachate production. establishin particular that the dike:

(26) Facility monitoring shall be performed iaccordance () Will withstand the stress of the pressure exerted by the
with ch. NR 635 and the plan of operation approval. typesand amounts of wastes to be placed in the impoundment; and

: . o ' b) Wl not fail due to scouring or piping, without dependence
(27) All soil borings and monitoring wells shall be backfille ( b f : :
with a chemically and physicalstable sealant when the boring(sisotr; any liner system included in the surface impoundment con

tion.
or wells are abandoned. uc . .
(28) All base grades for a landfill shall designed and cen (33) A surface impoundment shall be removed from service

structedwith a minimum slope of 2%. in accordance with sub. (34) when:

s . . . (&) The levelof liquids in the impoundment suddenly drops
(29) A minimum of Ginches of cover material shall be applied,,gihe drop is not known to be caused by changes in the flows into
daily on active portions of a landfill. Active portions which will

. r f the im ndment; or
not have additional waste placed on them for at least one weoekc()tl:)t CJTt:e?jikepIZ:kg ent; o

shallbe covered with 12 inches of cover materiahd\ispersal . . .
of hazardous waste or any particulate matter shall be controlled py34) Whena surface impoundment is removed from service
coveringor other means. asrequired by sub. (33), the owner or operator shall:

(30) During construction, installation and testing of the top (@) Immediately shut éthe flow or stop the addition of wastes
liner, the bottom linerthedrainage layers, the leachate collectiofi't© the impoundment; _
systemsand all 3 phases of the final cover systemegistered () Immediately contairany surface leakage which has
professionakngineer shall be present on tite at all times. The occurredor is occurring;
professionakngineer shall ensure that all construction, documen (¢) Immediately stop the leak;
tationand testing are carried out in accordance with chs. NR 600(d) Take any othenecessary steps to stop or prevent-cata
to 685 and the plan of operation approval. strophicfailure;

(31) (a) While a landfill is in operation, it shall be inspected (e) If a leak cannot bstopped by any other means, empty the
weekly and afteistorms to detect evidence of any of the followingmpoundmentand

1. Deterioration, malfunctions, or improper operation of (f) Notify the department of the problem in writing within 7
run—onand run—df control systems; daysafter detecting the problem.

2. The presence of liquids in leak detection systems; (35) As part of the contingency plan, the owner or operator

3. Proper functioning of wind dispersal control System&s”hallspemfy a procedure faomplying with the requirements of
wherepresent; and Sub. (34). )

4. The presence of leachate in and proper functioning _ (36) No surface impoundment that has been removed from
leachatecollection and removal systems. servicein accordance with this section may be restored to service

(b) While a surface impoundment is in operation, it shall unlessthe portion of the impoundment which was failing is

. X airedand the following steps are taken:
:‘gﬁgsvci:rt_]%(.j/veekly and after storms to detect evidence of any of t ep(a) If the impoundment was removed from service as the result

N . . . f actual or imminent dike failure, the dikestructural integrity
1. Deterioration, malfunctions, or improper operation Oghallbe recertified in accordance with sub. (32);

overtoppingcontrol sy_stems; . (b) If the impoundment was removed from service as the result
2. Sudden drops in the level of the impoundneo6ntents; of 3 sudden drop in the liquid level:
3. The presence of liquids in leak detection systems; and 1. For any existing impoundments without an operating
4. Severe erosion or other signs of deterioration in dikes liwenseunder s. NR 680.32, the owner or operator who desires to
othercontainment devices. continueto operate the impoundment shall submit the necessary
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reportsor plangto meet the requirements of this chapter and obtadieterminesthat closure is required, the landfill or surface

an operating license in accordance wthNR 680.32 prior to impoundmentshallcease to accept waste. The fill area or portion

maintainingor operating the impoundment; or thereof shall be closed in accordance with any plan approval
2. For any other portion of the impoundment, thpaired issuedby the department and the following requirements:

liner system shall be certificly a registered professional engi  (a) Within 60 days after ceasing to accejiste, weather per

neeras meeting the design specifications approved in the plamitting, closure shall be accomplished as required in subds. 1.

operation. 4. Placement of a final covém accordance with all or a portion
(37) A surface impoundment that has been removed from sef the requirements of s. NR 660.21 (1) may be required if the

vice in accordance with the requirements of this section and tlid#partmentletermines that an improved final cover systenee

is not being repaired shall be closachccordance with the provi essaryto prevenor abate the groundwater standards contained in

sionsof s. NR 660.20 or 660.21, whichever is applicable. ch.NR 140 from being attained or exceeded or to meet the require
(38) A surface impoundment shall be designed, constructédigntscontained in s. NR 635.15 or 635.16 (14).

maintainedand operated to prevent overtopping resulting from 1. At final closure of the facility or upon closure of amyit

normal or abnormal operations; overfilling; wind and waver cell, the owner or operator shall cover the fagilityit or cell
action;rainfall; run—on; malfunctions of level controllers, alarmsyith a final cover designed and constructed to:

andother equipment; and human error _ a. Provide long-term minimization of migration of liquids
(39) A surface impoundment shall have dikes that affiroughthe closed facility;

designed constructed and maintained with fiziént structural ; ; e ; .
integrity to prevent massive failure of the dikes. In ensuring-struc b. Function W't,h minimum r.ngm.tena.nce, .
tural integrity it may not be presumed that the liner system will ¢- Promote drainage and minimieeosion or abrasion of the

function without leakage during the active life of the unit. cover,
(40) A surface impoundment shall be manageadcordance ~ d. Accommodate settling arslibsidence so that the coger
with the requirements of chs. NR 631, 632 and 633. integrity is maintained; and
History: Cr. RegisterFebruary1991, No. 422, f3-1-91; am. (8) (c) 1. and 2., e. Have a permeability less than or equal to the permeability

gggé)é%guaigg% fgi;('})‘ t?%}%?é(@E%‘;?%%?%)%i?é?@f&:&ﬁéﬂg%R of any bottom liner system or natural subsoils present.

10 (36) to be (14) to (39), am. : (5), (6), (7), L.b., (€)1, 2, 3. Gnoté), 2. Theentire unit or area previously used for disposat pur
11 tro.), (b) (intro.), (b) 2., tro.), () 2., (d) (intro.) (€), (12), (13) (intro. -

2233,(??20(;?83)) (ﬁn)tr‘(;*?)f‘g§4§.(?mmgﬁ)(%”s{j’()séf{a), ((3%)("%?()&?)([)() 3.)'4(” gll('g)m)posesshall be covered with at least 66 (2 feet) of compacted

to (i), (31) (c) 1., 2., 3., RegisteMay, 1995, No. 473, f6-1-95 am. (7), ct (40), ~ clay, sloped adequately to allow surface water rirgibpes shall
Register, May, 1998,No. 509, eff. 6-1-98; comctions in (f;lé (f) made unders.  hano lesghan 2% and no steeper than 33%. This 60 cm (2—foot)

13.93(2m) (b) 7., RegisterMay, 1998, No. 509, eff. 6-1-98. 3 o .
(em) () gisteriiay clay layer shall meet the following specifications:

NR 660.19 Monitoring. (1) GAS MONITORING. The a. Have a saturated undistributed hydraulic conductivity of
departmenmay require the installation of gas monitoratgyices notmore than 1 x 10 cm/sec.

andsampling and analysis programs for protection againstpoten b, Be compacted to 90% modified proctor densisydeter

tial detrimental éects of gas production and to monitor thieef mined by the test method specified in ASTM standard
tivenessof gas venting systems. Sample collection and analygjs-1557-78.

techniquesshall be in accordance with standard methods. ) c¢. Be constructed in lifts which do not exceed 20 cm (8 inches)
(2) SURFACEWATERMONITORING. The department may require after compaction.

monitoring of surface water runfifleachate seeps, sUMp PUMP Ngte: The publications containing this standard may be obtained from:
discharges sedimentation ponds and other surface wdter ' . _ ‘
chargesresulting from facility operation and of surface waters fg*l%”éan Sgcleng for &sting and Materials
which maybe affected by the dischges. Sampling times and 16 Race Stree
e Philadelphia, R 19103
parameters shall be as specified by the department on a case-
by-caséasis. The publication containing this standard is available for inspection atftbesabf

(3) MONITORING OF PHYSICAL FEATURES. The department may the department, the secretary of state and the revisor of statues.
requiremonitoring of air qualitylandfill settlement, berm stabii _ 3- Surface water shall be diverted to limit the potentiaéfor
ity, vegetation growth, drainage control structwesther aspects Sionand sedimentation. Wherever possible, surfeater shall be
of site or facility operation. The requirement shall be based up@fyertedaround previously filled areas. Where it is necessary to

facility characteristics and design features. divertdrainage over previously filled areas, drainage shall be con
(4) OPERATIONS REPORT. The department may request th ggg%g;ed drainage swales havingranimum of 60 cm (2

owneror operator of any landfill or surface impoundmergub » i )
mit an operations report to assess tfiectif’eness andnviron 4. The finished surface of the filled area shall be covered with
mentalacceptability of site operations. The contents of the repgrtninimum of 15 cm (6 inches) of topsoil.

may include a discussion and analysis of entrance and accesgb) Within 90 days after ceasing to accept waste, seeding, fer
roads,confinement of active area, analysis of gad leachate and tilizing and mulching of the finished surface shall be accom
othermonitoring, cover to waste ratios, surfaegter control and plishedin accordance with the final site use. The seed type and
erosion control, revegetation, settlement, volume utilized, sitamountof fertilizer shall be selected depending on the type and
users,leachate quantity and qualitylope stability equipment quality of topsoil and compatibility with native vegetation.

performanceand volume and type of waste accepted. : - ; i
History: Cr. Register February1991, No. 422, &f3-1-91; renum. from NR (c) Following final or partial closure, the facility shall be

660.14,RegisterMay, 1995, No. 473, &f6-1-95. inspectedand maintained by the owner or operator uittil
becomesstabilized or until the responsibility of the owner or eper
NR 660.20 Closure of facilities without operating ator terminates. The department may require installation of

licenses. (1) In addition to the closure requiremeitss. NR  groundwaterand leachate monitoring wells or other devices,
685.05any person who maintains or operaddsazardous waste groundwaterand leachate quality sampling and analysis- pro
landfill or surface impoundment, withoah operating license grams, gas monitoring and sampling and provisions for the
unders. NR 680.32, or who permits use of property for a facilitgrotectionagainst detrimental fefctsof leachate and gas migra
shallcomply with the requirements of this section. Whene¥iir a tion from any landfill and surface impoundment in accordance
areaor portion thereof reaches fingdade or when the departmentwith s. NR 660.19 and ch. NR 635.
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(d) Upon final or any partial closure, all hazardous waste and 1. Provide long—term minimization of migration of liquids
hazardouswaste residues including standing liquids, the linghroughthe closed facility
underlyingand surrounding contaminated soil and structanes 2. Function with minimum maintenance.
equipmentontaminated with waste or leachate shall be removed 3 promote drainage and minimize erosiombrasion of the
from surface impoundments not approved for final disposition gfer.
the wastes and shall lisposed of in accordance with chs. NR
600to 685. Requests for department approval to allow any of t s s
materialsto be disposed of in place shall be submitted to tr@egrlty IS malntalned,_a_\nd .
departmenprior to completion of closure, as a request for modifi .- Havea permeability less than or equal to the permeability
cationof a closure plan approval in accordance with s. NR 685.0%.21Y bottom liner system or natural subsoils present. _
Closureof these facilities shall be accomplished in accordance (b) The facility or cell shall be closed with final cover consist
with the provision®f the approved plan of operation and with aling of a vegetated top covex middle drainage layer and a low
applicablerequirements of this section. If necessary to support tARgrmeabilitybottom layerThe vegetated top cover shall:
final cover specified in the approvetbsure plan, the owner or 1. Be at least 60 cm (2 feet) thick.
operator shall treat remaining liquids, residuesid soils by 2. Support vegetation that shaffectively minimize erosion
removalof liquids, drying, stabilization or other means. without the need for continuing application of fertilizers, irriga
(2) (a) Closure plans may be required by the department iin or other man—applied materials to ensure viability @erdis
any hazardous waste facility without an approved closure pldgnce.
including facilities which are no longer in operation, but which 3. Be planted with persistent specibsat shall gectively
werein existence on August 1, 1981. The department may requinénimize erosion, but does not haveat system that shall pene
thatthe plan address any or all of the information outlined in sulate beyond the vegetative top cover and middle drairhage
(1) and ss. NR 660.09 to 660.15, 660.18 and 660.19 and ch. NR 4. Have a minimum slope of between 3-5% after allowance
635. for settlement and subsidence and slopes no steeper than 25%.
(b) 1. Any closure and long—term care plan for a landfill or sur (c) The drainage layer shall:
face impoundment that storesreats or disposes of hazardous 1. Be at least 30 cifi2 inches) thick with a saturated variable
wasteshall include information on the potential for the public t¢r constant head permeability not less than 1 x 10 cm/sec.
be exposed to hazardous wastes or hazardous constituents through 4ve 3 final bottom slope of at least 3%, after allowing for
releasegelated to the hazardous waste unit. This 'nformat'%ttlingand subsidence.

shall address: . . 3. Be overlain by a graded granular filter or synthetic filter
a. Reasonably predictable potential releases from both N@4pyic to prevent clogging from fines.

mal operations and accidents at the unit, including releases-associ : : :
. : ' o 4. Bedesigned so that disclgar flows freely in the lateral
atedwith transport_anon to or from the hazardous waste unit; directionto minimize headn and flow through the low perme
b. The potential pathways of human exposure to hazardQysility layer
wasteor constituents as a result of releases described under sub g = nsist of material classified as SP urtierunified soil

4. Accommodate settling arslibsidence so that the coger

par a.; and . . classificationsystem specified iMSTM standard D-2487-69
c. The potential magnitude and nature of human exposure(@g75)and shall be free of rock, fractured stone, angular grains,
aresult of the releases. debris,cobbles, rubbish, roots or any other materials which could

2. Within 90 days of March 1, 1991, all owners or operatoigotentiallydamagehe upper component of the low permeability
of a landfill or surface impoundment shall submititifermation layer.
in subd. 1.b. as supplemental information to their feasibility (d) The low permeability layer shall have 2 components. The
report. uppercomponent shall:

(3) The owner or operator of a facility that treats hazardous 1. Consist of materialvhich is designed, constructed and
wasteshall, at completion of closure, remaalehazardous waste installedto prevent the migration of any liquidto the material
andhazardous waste residues, including, but not limitedgb, duringthe entire long-term care period.
andsludges, from the treatment process or equipment, dggehar 2. Have a final upper slope of at least 3% after allowances for
control equipment and dischgg confinement structureShe settling.
departmenmnay require monitoring of ground or surface waters, 3. Be |ocated at least 30 cm (one foot) below the maximum

if the operation or design of the facility in relation to the hazargdcordeddepth of frost penetration in the area.
of wastes handled at the facility warrants monitoring. .
History: Cr. Register February1991, No. 422, &3-1-91; renum. from NR (e) The lower component shall:

660.15,am. (1) (a) (intro.), (1) (c), (2) (a), Registeiay, 1995, No473, ef. 6-1-95. 1. Consist of at least 60 cm (2 feet) of clay
2. Have a saturated undistributed hydraulic conductivity of
NR 660.21 Closure of facilities with operating not more than 1 x 10 cm/sec.

licenses. In addition to the closumequirements ins. NR 685.05 3. Be compacted to 90% modified proctor densitydeter
any person whaonaintains or operates a hazardous waste landfilined by the test method specified in ASTM standard
or surface impoundment, or who permits use of property for tipe-1557-78.

facility shall also comply with the requirements of this section. 4. Be constructed in lifts which doot exceed 20 cm (8
Whenevera fill area or portion thereof reaches final grade or wheRches)after compaction.

the department determines that closure is required, waste acceote: The publications containing these standards may be obtained from:
anceshall cease and the fill area or portion thereof shall be closed ) ) ) ]

in accordance with the plan approval issued by the deparment ~ American Society for dsting and Materials

N . 1916 Race Street
the following requirements: Philadelphia, R 19103

. (1) Within 60 daysafter ceasmg to ac.cept waste, yveather peEhe publications containing these standards are available for inspection dicee of
mitting, closure shall be accomplished in the following mannegs the department, the secretary of state and the revisor of statutes.

(a) Atfinal closure of théacility or upon closure of any cell,  (f) Surface water shall be diverted to limit the potentiaéfor
the owner or operator shall cover the facility or cell witfirl  sion and sedimentation. Wherever possible, surface water shall be
coverdesigned and constructed to: divertedaround previously filled areas. Where it is necessary to
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divertdrainage over previously filled areas, drainage shall be camderlyingand surrounding contaminated soil and structanes
veyedby lined drainage swales havingranimum of 60 cm (2 equipment contaminated with waste and leachate are left in place
feet) of clay. atfinal closure.

(g) 1. Any closure and long—term care plan for a landfill or sur (2) After final closure, the owner or operator shall comply
face impoundment that storefreats or disposes of hazardousvith all long—termcare requirements contained in s. NR 685.06
wasteshall include information on the potential for the public tand any plan of operation approval, including maintenance and
be exposed to hazardous wastes or hazardous constituents thramghitoring throughout the long—term care periddhe owner or
releaseselated to the hazardous waste unit. This informatiarperatorshall:
shalladdress: (a) Maintain the integrity and fefctiveness of the finalover

a. Reasonably predictable potential releases from both narcluding making repairs to the cap as necessary to correct the
mal operations and accidents at the unit, including releases-asseffectsof settling, subsidence, erosion or other events.
atedwith transportation to or from the hazardous waste unit; (b) Maintain and monitor thieak detection system in accerd

b. The potential pathways of human exposure to hazardarscewith s. NR 660.18 () (b), and comply with all other applica
wasteor constituents as a result of releases described under sutdelleak detection system requirements of this chapter

l.a;and (c) Continue to operate the leachate collection r@mdoval
c. The potential magnitude and nature of human exposuresgstem.
aresult of the releases. (d) Maintain and monitor the groundwater monitorgygtem
2. Within 90 days of March 1, 1991, all owners or operatorndcomply with all other applicable requirements of ch. NR 635.
of a landfill or surface impoundment shall submititifermation (e) Prevent run-on and runfdfom eroding or otherwise
in subd. 1.b. as supplemental information to their feasibiligamagingthe final cover
report. (f) Protect and maintain all surveyed benchmarks, including

_(2) Within 90 days after ceasing to accept waste, seeding, fBenchmarksused in complying with s. NR 660.181) for the
tilizing and mulching of the finished surface shall be aecorentireperiod of long-term care.
plishedin accordance with sub. (1) (b) and the final site use. Seed(g) Implement measures needes correct contamination

type and amount of fertilizer shall be selected depending on thg sechy leachate or gases generated within the landfill.
type and quality of topsoiand compatibility with native vegeta History: Cr. Register February1991, No. 422, &f3-1-91; renum. from NR
tion. 660.17,am. (2)(b), (f), RegisterMay, 1995, No. 473, &f6-1-95 am. (2) (b), Regis

(3) Following final or partial closure, the facility shall be'®" March. 1998, No. 507, eff. 4-1-98.

inspectedand maintained by the owner or operator uiitil NR 660.23 Environmental fees. The owners andpera
becomesstabilized or until the responsibility of the owner or e)pert(?1rS of landfills and surface impoundments utilized disposal

ator terminates. The department may require installation gfj|pay environmental fees as specified in s. NR 685.09, unless
groundwaterand leachate monitoring wells or other deV'CeSspecificaIIyexempted in's. NR 660.04.

groundwaterar!d leaChate qua”_ty Samp”_ng and analysis PrO History: Cr. Register February 1991, No. 422, & 3-1-91; renum. from NR

grams,gasmonitoring and sampling provisions for the protections0.18and am., RegisteMay, 1995, No. 473, &f6-1-95.

againstdetrimental décts of leachate and gas migration from any ) ) )

landfill and surface impoundment in accordance with s. NR NR 660.24 Surface impoundments with  discharges

660.19and ch. NR 635. regulated under ch. 283, Stats. (1) GENERAL. Exceptas
(4) Uponfinal or any partiatlosure, all hazardous waste an@therwiseprovidedin sub. (2), no person may operate or maintain

hazardouswaste residuesncluding standing liquids, the liner a surface impoundmeninless the person has obtained an interim

; ; : ; license, operating license or waiver frorthe department in
underlyingand surrounding contaminated soil and structanes ‘ ;
equipment contaminated withwaste and leachate shall beaccordancewlth the requirements of ss. NR 600.09, 680.20 to
removedfrom surface impoundments not appro¥edfinal dis 680.240r 680.30 to 680.32. . ) i .
positionof the wastes and shall be disposed of in accordaitice ~ (2) EXEmPTIONS. Unless otherwise providethis section does
chs.NR 600 to 685. Requests for department approval to alld\@t apply to:
any of the materials to be disposed of in place shall be submitted(a) The owner or operator of a facility used for the disposal of
to thedepartmenprior to completion of closure, as a request fametallic mining wastes resulting from a mining operation as
modification of the closure plan approval, in accordance with definedin s. 293.01 (9), Stats.
NR 685.05. Closuref these facilities shall be accomplished in Note: Metallic mining wastes are regulated under ch. NR 182.
accordancavith the provisions of the approved plan of operation (b) The owner or operator @ facility operating under an
andwith all applicable requirements of this section. If necessaityterim license, except as provided in ss. NR 680.21 (4) and (5)
to support the finatover specified in the approved closure plargnd680.22.
the owner or operator shall treat remaining liquids, residues and(3) REGULATORY INTEGRATION. Wherever practicablethe
soilsby removal of liquids, drying or other means. departmentshall integrate the regulation of surface impound
(5) The owner or operator of a facility that treats hazardousentsunder this section with the plan approval process under s.
wasteshall, at completion of closure, remalehazardous waste 281.41,Stats., and the permitting process under ch. 283, Stats., to
andhazardous waste residues, including, but not limitedgb, avoidduplicate or contradictory actions or requirements.
andsludges, from the treatment process or equipment, digehar (4) GENERAL FACILITY STANDARDS. Unless specifically
control equipment and dischge confinement structureShe exempt under sub. (2), the owner or operator of a surface
departmenmmay require monitoring of ground or surface watergmpoundmentwith dischagesregulated under ch. 283, Stats.,
if the operation or design of the facility in relation to the hazaghall comply with ss. NR630.10 to 630.18, 630.21, 630.22,
of wastes handled at the facility warrants monitoring. 630.30,630.31, 630.40, 660.06, 680.06 and 685.05 to 685.08.
History: Cr. Register February1991, No. 422, &f3-1-91; renum. to be NR (5) INITIAL SITE INSPECTION. Unless specifically exempted
660.21.am. (1) (&) 2., (3). Regisiday, 1995, No. 473, éf6-1-95. undersub. (2), any person proposing to establishaaardous
NR 660.22 Long-term care. (1) The department may wastesurface impoundment_w_ith d_isclgas regulated under ch.
granta written exemption from any of the requiremenftihis see = 283, Stats., or expand an existifagility shall contact the depart
tion and s. NR 685.06 as part of a closure plaplam of operation mentto arrange for an initial site inspection.
approvalor modification thereofor surface impoundments, if no  (6) INITIAL sITE REPORT. Unless specifically exempted under
hazardouswaste residuesicluding standing liquids, the liner sub.(2), any person wishing to establish a hazardous waste sur
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face impoundment with dischges regulated under ch. 283, b. Section NR 630.17 (2) is complied with.
Stats.,or expand an existing facilitghall comply with s. NR () In lieu of compliance with s. NR 660.18 (6), (8), (10) to (18)
660.08if the person wishes to submit an initial site report. and(25) to (27), the owner or operator may comply with the fol
(7) FeasiBiLITY REPORT. Unlessspecifically exempted under lowing:
sub.(2), any person wishing to establish a hazardous waste sur 1. A surfaceimpoundment shall have a double liner system
face impoundment with dischges regulated under ch. 283nat is designed, constructed and installed to prevent any-migra
Stats.,or expand an existing facility shall comply with s. NRjon of wastes out of the impoundmentthe adjacent subsurface
660.09to 660.1. soil or groundwater or surface water at any time during the active
(8) PLAN oF oPERATION. Unless specifically exempted undetlife, including the closure period of the impoundment. The pri
sub.(2), any person wishing to establish a hazardous waste swary and secondary liners shall be:
face impoundment with dischges regulated under ch. 283, 5 Constructed of materials that have appropriate chemical
Stats.,or expand an existing facility shall comply with s. NF"propertiesand suficient strength and thickness to prevéailure
660.12to 660.15, except as follows: due to pressure gradients, including static head exigrnal
(@) In lieu of compliance with s. NR 660.13 (1) (g), (j). (k) andhydrogeologidforces, physical contact with theaste or leachate
(L) and (2), except s. NR 660.13 (2) (b) 9., 10. d@ndtte follow  to which they are exposed, climatic conditions, the stress of-instal
ing may be submitted: lation and the stress of daily operations;
1. Detailed plans and engineering report describing how the b. Placedipon a foundation or base capable of providing sup
surfaceimpoundment shall be constructed to meet the requisort to the liner and resistance to pressure gradients above and

mentsof sub. (1), including: below the liner to prevent failure of the liner due to settlement,
a. The construction of the liner system; compressioror uplift; and
b. Prevention of overtopping; and c. Installed to cover all surrounding earth likely to be in-con
c. Structural integrity of the dikes. tactwith the waste or leachate.
2. Description of how each surface impoundméardiuding 2. The owner or operator may be exempted from the require

theliner and covesystems and appurtenances for control of-ovefentsof subd. 1. if the department finds, based alemonstra
topping,shall be inspected in order to meet the requirements ofi§N by the owner or operatdhat alternate design and operating
NR 660.18 (28). This information may be includadhe inspec  Practices, together with location characteriststsll prevent the
tion plan submitted under s. NR 680.06 (3) (e). migrationof any hazardous constituents into the groundwater or

3. A description of the procedure to beed in removing a sur surfacewater at any future time. Exemption requests sball
faceimpoundmpent from seprvice, as required under s.66218 madeby theowner or operatoin accordance with s. NR 680.04,
(30), (31), (32), (33) and (34). This informatishall be included 11! t"® feasibilty report. 1 deciding whether to grant an exemp
in the contingency plan submitted under s. NR 660.13 (4). ' P ) ' .

4. If ignitable or reactive wastes are to be plaiceal surface a. The nature and quantity of the wastes;
impoundmentan explanation of how sufil1) (a) shall be com b. The proposed alternate design and operation;
plied with. c. The hydrogeologisetting of the facilityincluding the atte

5. If incompatible wastes, or incompatible wastes and matefiuative capacity and thickness of the liners and soils present
alsshall be placed in a surface impoundment, an explanationPetweerthe impoundment and groundwater or surface waiet
hows. NR 660.18 (4) shall be complied with. d. All other factors which would influence the quality and

(9) SUBSTANTIAL COMPLIANCE WITH THE PLAN OF OPERATION. Mobility of the leachate produced and the potential fdo it
Unlessspecifically exempt under suf2), the construction of all migrateto groundwater or surface water
surfaceimpoundments with dischges regulated under ch. 283, 3. A surface impoundment shall be designed, constructed,
Stats. shall be certified by a qualified engineer as follows: maintainedand operated to prevent overtopping resulting from

(a) For existing units, the certification which attests to theormal or abnormal operations; overfilling; wind and wave
structuralintegrity of each dike, as required under s. NR 660,13:t|0n;ra|nfallg run—on; malfunctions of level controllers, alarms
(27), shall besubmitted with the plan of operation under sub. (8gndother equipment; and human error

(b) For new units the engineer shall provide the certification 4. A surface impoundment shall have dikiest are designed,
requiredunder par(a) upon completion of construction in aceordconstructedand maintained with sfifient structural integrity to
ancewith the plans and specifications and with the plan of epefreventmassive failure of the dikes. In ensuring structural integ
tion under sub. (8). rit.y it may not bepr(_esumed that th_e liner system shall function

(10) RecorpINGOFNOTICE. Unless specifically exempt underWithout leakage during the active life of the unit. _
sub.(2), the owner or operator of a surface impoundment with dis 5. The department shall specify in the plan of operation
chargegegulated under ch. 283, Stats., shall comyti s. NR approvalall design and operating practices that are necessary to
660.17. ensurethat the requirements of this paragraph are satisfied.

(11) MINIMUM DESIGN AND OPERATIONAL REQUIREMENTS. 6. During construction and installation, liners and cover sys
Unlessspecifically exemptinder sub. (2), the owner or operatotems,such as membranes, sheets or coatings, shaikpected
of a surface impoundment with dischas regulated under ch.for uniformity, damage and imperfections, such as halegks,
283, Stats., shall comply with s. NR 660.18, except as followsthin spots or foreign materials. Inmediately after construction or

(a) In lieu of compliance with s. NR 660.18 (3), the owner ofnstallation:
operatormay comply with the following: a. Synthetic liners and covers shall be inspected to ensure

1. Ignitable or reactive wasteay not be placed in a surfacetight seams and joints and the absence of tears, punctures or blis
impoundmentunless the waste is placed in a surfaegound  ters;and

mentthat is used solely for engancies or unless the wasse b. Soil-basedand admixed liners and covers shall be
treatedrendered, or mixed before ionmediately after placement inspectedfor imperfections including lenses, cracks, channels,
in the surface impoundment so that: root holes or other structurabn—uniformities that may cause an

a. The resulting waste, mixture or dissolution of matevéal increasen the permeability of the linear or cover
longermeets theriteria of ignitable or reactive waste under s. NR (12) GROUNDWATER AND LEACHATE MONITORING. The owner
605.08(2) or (4); and or operatorof a surface impoundment with disches regulated
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underch. 283, Stats., shall comply with ch. NR 635, unipeif NR 660.25 Special requirements for hazardous
ically exempt under s. NR 635.04. wastes F020, FO21, F022, F023, FO26 and F027. (1) Haz-
(13) SPECIAL MONITORING. Unless specifically exempt under@rdouswastes F020, F021, F022, F023, FO26 B0&7 may not

sub.(2), the owner or operator of a surface impoundment with dge placed in a landfill or surface impoundment unless the owner

. or operator operates the landfill or surface impoundment in
chargegegulated u_nder ch. 283, Stats., shall comity s. NR accordancewith a management plan for these wastes that is
660.19, when required by the department.

approvedby the department pursuant to the standards set out in
(14) Crosure. Unless specifically exempt under sub. (8 this section and in accondith all other applicable requirements
owneror operator of a surface impoundment with disgareg in chs. NR 600 to 685. The factors to be considered are:
ulatedunder ch. 283, Statsshall comply with s. NR 660.20 or  (a) The volume and physical and chemical characteristics of
660.21,whichever is applicable. thewastes, including their potential to migrate through sadibor

(15) LoNG-TERMCARE. Unless specifically exempt under subYolatilize or escape into the atmosphere; _
(2), the owner or operator of a surfaicepoundment with dis ~ (b) The attenuative properties of underlying and surrounding
chargesegulated under ch. 283, Stats., shall comytip s. NR  Soilsor other materials;

660.22. (c) The mobilizingproperties of other materials co—disposed
with these wastes; and

(16) WASTE MANAGEMENT FUND. Unless specifically exempt . -, . .
: (d) The efectiveness of additional treatment, design or moni
undersub. (2), the owner or operator of a surface mpounqug},ing requirements or techniques.

with dischages regulated under ch. 283, Stats., shall, if the surface(z) The department may determine that additiodatign,

g?}gﬁgﬂ?nrgﬁg}zssuzeg fe%riﬁde' S?r?S'SaINOF? aGZSaSr%%us waste, p"’Iyoperatingand monitoring requirements are necessary for landfills
History: Cr. RegisterFebruaEleQl N0422. ef. 3—1—91.' cor.rection in (1) and and surface impoundments managing hazardous wastes F020,

(7) made under s. 13.93 (2m) (b) 7., états., R’egbmrch, 1593No. 447; renum. FOZ]"FQZZ’ .F023’ F026 and FO27 in order to reducedssibit

from NR 660.19 and am. (7), (8) (intro.) and (a) (intra.),3. and 5., (9) (a), (10), ity Of migration of these wastés groundwatersurface water or

(12) (intro.), (a) (intro.), (b) (intro.), (13), (14), (15), (16), RegisMay, 1995No.  air SO as to protect human health and the environment.

473, eff. 6-1-95 corrections in (2) (a), (3) to (16) made under s. 13.93 (2m) (b)  History: Cr. Register February1991, No. 422, &f3-1-91; renum. from NR

7., Register May, 1998, No. 509, eff. 6-1-98. 660.20,RegisterMay, 1995, No. 473, &f6-1-95.
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